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ELECTROSURGERY AND THE OTOLARYNGOLOGIST 


INCLUDING GRADUAL EXTIRPATION OF THE TONSILS BY 
ELECTROCOAGULATION AND DIATHERMOCRYPTECTOMY * 


FREDERICK B. BALMER, M.D. 


CHICAGO 


In presenting this subject I shall endeavor to record my observations 
and experiences devoid of speculation and overenthusiasm. The 
term “electrosurgery” is used in order, as far as possible, to avoid 
confusion, the proper type of current being selected for the conditions 
at hand. A thorough knowledge of the various currents to be employed, 
together with their proper application, is absolutely prerequisite for 
the proper and safe utilization of electrosurgery. 

The procedures are not fool-proof or free from danger in the hands 
of the ill-trained. When used by the surgeon with proper training and 
experience, the electrical currents are definitely controlled and safe, 
frequently replacing the scalpel to advantage. 


ELECTRICAL CURRENTS EMPLOYED 

High frequency current in some form is practically always the agent 
employed in electrosurgery. The effects produced by the types of high 
frequency current that are especially concerned in electrosurgery are as 
follows: 

Electrodesiccation and fulguration (referred to at times as sparking ). 
Both are desiccating currents. 

Electrocoagulation, surgical diathermy or bipolar endothermy. 

Electrocutting ; radio knife or are incision current. 

Fundamental knowledge of the various currents employed is readily 
available and not within the realm of this paper. 

Their Therapeutic Action and Indications—Electrodesiccation and 
iulguration are usually employed when superficial action is desired. For 
practical consideration these currents may be considered the same, 
electrodesiccation (as used by me) being a bipolar electrocoagulation 
set-up using an indifferent inactive dispersive electrode while fulguration 


is unipolar, a cooler spark that is more easily controlled. The active 


* Submitted for publication, Aug. 14, 1931. 
* Research on this problem was aided by a grant from the Council on Physical 
herapy of the American Medical Association. 
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electrode is held close to the tissue, and sparks are permitted to jump to 
the tissues, with the result that the temperature is raised sufficiently to 
dehydrate a thin layer of the tissue superficially. This current may be 
used to advantage in the destruction of superficial layers of tissue or 
growths such as papillomas, small lymphoid hypertrophies, granulation 
tissue ;.in the removal of a very superficial layer of tonsillar tissue on the 
capsule during the smoothing process following electrocoagulation of the 
tonsils ; to control superficial bleeding during epistaxis or electrocoagula- 
tion of the tonsils or other tissue; to prevent adhesions between two 
surfaces; in fissures, especially those at the orifice of the nasal 
vestibule, etc. 

Electrocoagulation, or surgical diathermy, is the method employed 
when deep destruction of tissue is desired about the needle or electrode, 
which is inserted into the tissue or placed in contact with it. Heat is 
produced at the active electrode through the resistance offered by th: 
tissues themselves to the passage of the current; the result is a dehy- 
dration and death of the tissue due to the heat produced, the extent oi 
which depends on the amount of the current used, the size and shape of 
the electrode and the length of time it is employed. The affected tissue 
[ prefer to designate as the “coagulum” rather than the slough or dead 
tissue. It is not cauterization. The electrode remains cool in contrast 
to the ordinary cautery, which exerts a superficial action or burn. This 
current may be used to destroy tissue, as in the gradual extirpation of 
the faucial or lingual tonsils or varix, fungus diseases of the tonsils, 
postoperative tonsillar remains or lymphoid hypertrophies, various 
benign or malignant tumors, angiomas, nasal polypi, intramural coagula- 
tion of the inferior turbinate, coagulation of blood vessels in place of 
tying with catgut during operations, liberation of adhesions, cicatrices, 
synechiae, atresias, etc. The soft, pliable scar following electrocoagula- 
tion is infinitesimal as compared with other destructive methods. In 
general, electrocoagulation is preferable to the use of the cautery, 
replacing it to advantage. By withdrawing the active electrode a milli- 
meter or so from the tissue, desiccation sparking is available without 
changing the set-up. 

Electrocutting, or the arc incision current, has the combined effect 
of cutting and coagulation, both effects being controlled or modified to 
suit individual requirements and conditions at hand. The are that forms 
ahead of the electrode at a rapid rate volatizes the tissue and separates 
it as if with a knife. This current is especially advantageous to use 1! 
very vascular conditions in which troublesome bleeding or hemorrhage 
is encountered. In malignant growths it offers the advantage of con- 


trolling the bleeding and the dissemination of cancerous cells, and in 


infected tissues it minimizes the dissemination of the infection. Cush- 
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ig? and Davis * have repeatedly emphasized the advantages offered in 


ng 


operations on the brain with the aid of an electrosurgical unit. In 


using this modern instrument, it is preferable to employ two leads: 


one for cutting and properly adjusted to coagulate the tissues as it 
passes through the tissues, and a second one adjusted to coagulate the 
vessels where necessary without necessitating adjustments of the 
machine during operation, it being in readiness for instant use by touch- 
ing the handle of the forceps to which the vessel is attached. The 
amount of delayed healing can be properly controlled by setting the 
machine to coagulate the walls of the tissue through which the electro- 
cutting knife passes to the desired degree. This method bids fair to 
replace the scapel in certain fields of surgery. Rapid strides have been 
made by the manufacturers of electrosurgical equipment, so that at the 
present time safety and the utmost precision, with an abundance of 
flexibility to meet the various conditions at hand, are now at one’s 


disposal. 


GRADUAL EXTIRPATION OF THE TONSILS BY ELECTROCOAGULATION 


In the light of present knowledge concerning the tonsil, it is gen- 
erally agreed that nothing short of total and complete removal of the 
tonsils is to be desired when “surgical tonsillectomy” is attempted. The 
possible exception of the removal of the cryptic portion with diathermy as 
a conservative procedure under very special circumstances is considered. 
| say “attempted surgical removal” advisedly and purposely. When one 
witnesses the faulty operative position and lack of a precise technic, 
the unsatisfactory postoperative results are easily accounted for. With 
electrosurgical extirpation the postoperative conditions are not the same; 
cicatricial contraction is minimal, the crypts are not occluded if the tonsil 
is incompletely removed (when the proper technic is used and an unwar- 
ranted postoperative inflammatory reaction is avoided), which is the 
reverse of the condition that follows the orthodox surgical tonsillectomy. 

Despite the improvements in technic, it is a fact that the majority 
of tonsillectomies are incompletely performed, or at least present an 
unsatisfactory postoperative result. Unremoved tonsillar tissue, extra- 
tonsillar tissue, regenerated or hypertrophied lymphoid tissue, adhesions 
and undue scarring are all too frequent. That there are conditions that 
the surgeon apparently cannot control cannot be gainsaid. The caprice 
of the tonsil is phenomenal. The usual prolonged and generally 
unsatisfactory discussion when the tonsil problem is considered is hardly 
worthwhile, and leads nowhere. 


1. Cushing, Harvey: Meningiomas Arising from the Olfactory Groove and 
Their Removal by the Aid of Electro-Surgery, Lancet 1:1329 (June 25) 1927. 

2. Davis, Loyal; and Groen, B. M.: Use of Electrosurgery in Neurological 
Surgery, Am. J. Surg. 9:207, 1930. 
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Men of unquestioned reputation and ability have sanctioned th« 
electrical method and have frequently become overenthusiastic; some 
have condemned the procedure, while others apparently are awaiting 
developments. It has come to my attention that many have 
endeavored to employ electrosurgery with a smattering of knowledge 
and experience, after which they have taken it on themselves to 
endeavor to disqualify the procedure and voice their sentiment against 
it. Some who formerly used it improperly have found that with a more 
reasonable amount of knowledge, as well as improvement in technic, the 
results claimed by me have not been overestimated. 


GENERAL CONSIDERATIONS 


Electrocoagulation, or surgical diathermy, is the method best suited 
to the gradual extirpation of the tonsils. It is the one that I employ, 
using the multistage technic. 

Thorough knowledge and the ability to remove tonsils surgically, 
as well as a knowledge of the electrical currents employed, is absolutely 
prerequisite to the proper and safe performance of electrosurgery. It is 
a dangerous weapon in the hands of the ill-trained. 

In general, the majority of tonsils are better suited to surgical 
removal, depending on the risk taken, the ease with which most tonsils 
can be removed surgically, the time necessary and the expense incurred 
with the use of the electrosurgical method. (I am not referring to 
conservative or partial removal by diathermocryptectomy.) It is my 
experience that the average tonsil can be removed surgically with little 
or no inconvenience to the operator or the patient, especially where a 
reasonable amount of judgment is used in selecting the cases and the 
proper technic instituted. It is ridiculous, if not sheer folly, to 
employ electrocoagulation when the tonsil is free in its bed, when it 
delivers easily and offers no other contraindications to surgery, and 
when it is possible to remove the tonsils in a few minutes with absolute 
control of bleeding, etc. A skilful operator can usually estimate before- 
hand the amount of difficulty that he has to contend with, and can be 
prepared for it. This statement may be subject to controversy; never- 
theless, I believe it is true. 

Just as some conditions are better suited to orthodox surgery, so 
are there others under which the tonsils are more amenable to removal 
by electrosurgery. No method is ideally perfect. The combination of 
surgery and electrosurgery is a means of approaching the ideal. 

Electrosurgery, and electrocoagulation in particular, is an _ ultra- 
conservative and usually safe procedure when properly performed. 
requiring judgment, technical skill, patience and time. To destroy 
the outer two thirds or so of the tonsil is a simple conservativ: 
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procedure ; but to remove every vestige of tonsillar tissue is the test of 
one’s ability. I advisedly make the statement that it has not been within 
my experience to see perfectly clean fossae in patients coming to me 
after having been subjected to the “electrical method.” Usually they are 
most unsatisfactory. No wonder the profession is slow to adopt the 
method when these conditions prevail! It is true that the surgical 
method is far from ideal, but this does not make incomplete removal by 
the so-called “newer method” justifiable as a routine procedure. A 
partial removal may be desired—my so-called diathermocryptectomy— 
when conservatism is essential and lends itself admirably to conditions 
at hand. Further comment on this phase will follow in a consideration 
of diathermocryptectomy. The tonsils may be removed by electro- 
coagulation to the satisfaction of the most fastidious. This brings one to 
the proper selection of cases, which is far more exacting for a successful 
result than it is when surgery is employed. 


LIMITATIONS AND CONTRAINDICATIONS 

Electrocoagulation is unsuitable for children, for extremely nervous 
and refractory patients, for those with an uncontrollable pharyngeal 
reflex: for all cases in which local operative procedures are contra- 
indicated, and for cases in which the time required cannot be allotted 
for the safe and complete performance of the procedure. It is desir- 
able to keep the procedure as simple as possible, avoiding injection, 
nerve block, etc., as this would be precarious were the process repeated 
several times, and one had better resort straightway to surgical removal. 
Therefore, it is essential that such patients be selected as will permit 
one at least to look at the tonsil without going into a tantrum. It is both 
unsafe and unsatisfactory in an uncontrollable refractory patient. The 
local conditions should be carefully considered before the procedure is 
started. I have found that a submerged tonsil with a very thick anterior 
pillar and a well developed and very taut palatoglossus muscle offers diff- 
culty in removing all of the tissue. Skill will register in this work, and 
one may leave evidence of incomplete removal even in a very cooperative 
patient, to say nothing of the one who will not permit of delicate work 
without perpetual gagging. It has been my experience that some “gag- 
ging” is psychic and not amenable to local control. 

As this method is advocated. for and employed to advantage when 
conservatism and safety are the essential factors, I cannot understand 
why its very purpose should be defeated by an attempt to remove the 
tonsil by electrocoagulation in one sitting. It is extremely dangerous, 
surgery being infinitely safer in every respect. I do not believe that it 
is possible to know exactly how far the current has destroyed the tissue 
when a large amount is affected. Some alarming and dangerous com- 
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plications have occurred when an attempt has been made to complet: 
the process in a single session, and are chiefly responsible for the mai: 
objections offered to the method. The results of such a procedur 
justify the criticism. The tonsils are not removed, the drastic inflam 
matory reaction that follows covers over the tonsil proper, and ve: 
undesirable conditions remain for future consideration. 


INDICATIONS 

Electrocoagulation is indicated in the following cases: 

1.. Postoperative tonsillar remains, lymphoid hypertrophy or regen 
erated tonsillar tissue. It is generally conceded by those having had 
experience in electrosurgery that electrocoagulation is the method pat 
excellence for the removal of postoperative tonsillar remains or hyper 
trophied or regenerated tonsillar tissue. Rhoads and Dick * reported 
that in three fourths of a large number of surgical tonsillectomies the 
tonsils were incompletely removed and the remaining tissue is more infec 
tive than prior to their removal. I believe that this condition alon 
justifies a place for electrocoagulation in the armamentarium of thi 
laryngologist, since the method is so ideal for the removal of such tissue 

2. Lingual hypertrophy and varix. 


Various fungous diseases of the tonsils. 


>, 
3 
4. Blood dyscrasias, such as hemophilia and anemia. 


5. Various general conditions accompanied by serious involvement of 
the heart, lungs and kidneys, and certain other diseases such as syphilis, 
arthritis and sclerosis. 

6. The aged and infirm. 

7. Those persons who emphatically refuse surgical removal. 

A considerable amount of material is therefore readily available for 
electrosurgery. Many patients would be deprived of the benefits atten- 
dant on removal of the tonsils were it not for electrosurgery. 


METHOD 


The cases are properly selected. The tonsillar crypts are cleansed 
with glycerin solution containing 6 per cent phenol, débris and secretion 
are removed, and a 10 per cent solution of mercurochrome-220 soluble 
is applied to the crypts. This may be done a day or so before, or while 
making arrangements with the patient prior to the first treatment, if 
preferred. The patient is instructed as to the method employed, the 
amount of discomfort and the time necessary; explanation is made in 


3. Rhoads, P. S., and Dick, G. F.: Efficacy of Tonsillectomy for the Removal! 
of Focal Infection, J. A. M. A. 91:1149 (Oct. 20) 1928. 
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detail that it is a slow, tedious method and that patience and 


cooperation are essential. The necessity of returning at stated 


intervals—usually from five to six and frequently more applica- 
tions may be required, depending on the resistance of the tissue 
and other factors previously referred to—is impressed on _ the 
patient. Effort and time spent in doing this at the proper time 
will prevent “changing horses” in the middle of the stream, should the 
patient insist on more rapid removal. The treatments may be extended 
over a variable period to suit the convenience of the patient. He is 
advised as to the discomfort and the possibility of some pain, due to the 
fact that only topical anesthesia is employed. Any operator who main- 
tains that with a small amount of topical or surface anesthesia there is 
no pain or discomfort is handling the truth loosely. Taking for granted 
that the operator is careful and avoids unnecessary discomfort, the 
amount of pain and discomfort varies with the individual ; however, the 
amount of discomfort is usually negligible. It has been my privilege to 
employ electrosurgery and care for many medical students and 
colleagues. most of whom have maintained that the discomfort 
encountered was negligible. When one considers that the duration of 
the current employed in each area is from one to three seconds, the dis- 
comfort is momentary. 


Technic.—The tonsil is swabbed with 1: 1,000 epinephrine to dehydrate the tis- 
sues. The surface of the tonsil and the interior of the crypts are swabbed with cocaine 
hydrochloride flake on an applicator as follows: A fine aluminum applicator of my 
design is tipped with cotton and moistened with 1 : 6,000 epinephrine solution, and the 
excess is squeezed out. This enables the operator to pick up an infinitesimal amount 
of cocaine and carry it to the tonsils without causing the flakes to go into solution 
because of excess of water. (I do not consider cocaine “mud.”) This is repeated 
two or three times at from two to three minute intervals. The apparatus is in 
readiness for surgical diathermy. The reading of the meter of about 3,000 ma., 
with the spark gaps slightly open, will give an approximate reading of from 250 to 
300 ma. with the patient in the circuit. The indifferent electrode is applied to the 
patient’s back or the chair on which the patient is seated or to conductive material 
he holds in his hands. The active electrode is connected to the needle. I have devel- 
oped a series of needles and a universal holder or handle, as well as a combination 
nonconductive tongue depressor and pillar retractor, which are very useful in doing 
this work (fig. 1). The needles are made of special alloy. The holder will accom- 
modate needles of various lengths and calibers. The proper needle is selected 
for the type of tissue to be coagulated, and is inserted into the tonsil substance to a 
depth of approximately 4 mm., varying according to the amount of tissue to be 
removed, and about 5 mm. from the adjacent peripheral structures. The pillars are 
ivoided. The tissue is picked up, as it were, to make a close contact, thereby 
avoiding sparking and surface fulguration, the point being kept more or less 
toward the center of the fossa. The foot switch is turned on, and in from one to 
three seconds a blanched area will appear around the needle. The foot switch is 
released and the needle removed. This process is repeated as many times as neces- 
sary; usually five or six contacts are made, depending on the amount of tissue to 

removed. A small area of unblanched tissue is left between the punctures which 
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allows the coaguiated areas to coalesce and prevents overcoagulation and the possi- 
bility of too early separation of the coagulum, thereby avoiding unpleasant com- 
plications (fig. 2). The amount of destruction following moderate coagulation will 
surprise the beginner when the coagulum has cleared. The utmost precision is 
essential. The first trial should be moderate, to observe the reaction of the tissues 
as a guide to further treatment. Should a bleeding point be encountered, it may be 
readily controlled by sparking the area, withdrawing the electrode away from the 
tissue 1 or 2 mm. It is a good plan to begin at the supratonsillar fossa area as 
pathologic changes and toxic absorption are probably most active in this area. 
Subsequent treatments to the same tonsil can be given in about ten days. The other 
tonsil may be treated similarly in about four or five days after the first one (fig. 3). 
It is to be remembered that the amount of tissue coagulated at one time may be 





Fig. 1.—The author’s universal coagulation electrode holder with light weight 
boilable cord; 1, large curved tonsil electrode; 2, small curved tonsil electrode ; 
3, large straight tonsil electrode; 4, fine curved tonsil electrode; 5, fine straight 
tonsil and pharyngeal electrode; 6, large angular lingual and faucial tonsil elec 
trode; 7, blunt tip electrode; § and 9, extra plain needles which may be bent as 
desired; 10, threaded adapter for attaching blade, ball or disk electrodes; 11, soit 
rubber electrode insulating sheaths, and 12, combination tongue depressor and 
pillar retractor (straight and curved ends), insulated. 


hurried, but the interval cannot, as it usually takes ten days for the coagulum 
to “clear.” Occasionally a little nerve block anesthesia is desirable when the base 
of the tonsil is reached; in the main, however, it is better to keep the matter of 
anesthesia as simple as possible. It is to be remembered that any injection is not 
without the possibility of complications, and as this is an office procedure and 


every opportunity to simplify the procedure is being utilized, repeated injections 


are to be tabooed. Infiltration anesthesia is contraindicated because of the water- 
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logging of the tissues, which tends to dissipate the current, rendering it uncon- 
trollable, and heating of the tissues containing the injected fluid occasions a 
severe inflammatory reaction. I have employed sphenopalatine anesthesia con- 
siderably and found it to be generally desirable, especially in the final treatments 
in very sensitive patients. The time element when this method of anesthesia is used 
is an appreciable drawback in the usual case. A more detailed consideration is 
offered in my recent article, “Evaluation of Electrosurgery of the Tonsils.” 4 


Numerous objections made to electrocoagulation have been mani- 
fested. The technical application and the type of current employed 
were probably at fault, and the results justified the objections. The 
improper selection of cases is a frequent cause of an unsuccessful result. 


NWN AN 


A 


Fig. 2—Schematic representation showing insertion of needle electrode and 
typical reaction with small area of normal tissue between coagulated areas. The 
author’s combination tongue depressor and pillar retractor is shown. 


While no attempt is being made to replace surgical tonsillectomy by 
the electrical method, it should be remembered and emphasized that the 
] . . . . . . 

latter has distinct merit in properly selected cases. Surgery will con- 


tinue to be the method of choice in most cases, but its use is frequently 
contraindicated. Under such circumstances, electrosurgical extirpation 
should be considered as an appropriate and scientific means of removing 
tonsillar tissue. Coagulation, when properly performed, removes the 
tissue cleanly, with a minimum of scar tissue. 


4. Balmer, F. B.: The Evaluation of Electrosurgery of the Tonsils, Arch. 
Physical Therapy 12:10 (Jan.) 1931. 
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Discomfort, secondary hemorrhage, incomplete removal, etc., have 
occurred. These complications will be reduced to a minimum if the 
technic advocated is adhered to and good judgment and surgical skill 
are utilized. Skill and experience are of paramount importance, together 
with the patient’s cooperation. When these factors are present, electro- 
surgery offers to the laryngologist an indispensable aid to classic surgery. 


DIATHERMOCRYPTECTOMY 


I believe that I am in agreement with the majority when I say 
that nothing short of total surgical removal of the tonsils should be 
attempted. It is known that the majority of tonsillectomies are 





Fig. 3—Schematic representation showing: A, amount of tonsillar extirpation 
after first treatment; B, apparent complete removal of tonsil after several applica- 
tions; plica triangularis removed and pillars undamaged; C, same tonsil with full 
retraction of anterior pillar, showing small amount of tonsillar fundus remaining 
to be removed. 


incomplete following surgical removal. The unremoved tissue is 
usually scarred over with anatomic distortion, causing obstruction to 
the crypts and these become potent foci of infection. This is not so 
with the partial removal by diathermy. The crypts are not occluded, 
and may be followed down to their apparent normal termination. This 
is easily observed during the gradual extirpation of the tonsil by dia- 
thermy. It has not been necessary for me to use electrocoagulation to 
replace the surgical removal of tonsils since I have developed a satis- 
factory surgical technic that apparently avoids complications and 
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yermits of the control of bleeding, etc.° However, considerable clinical 
xperience with diathermy justifies my recommendation of what I have 
termed diathermocryptectomy. It is just what the name implies: 
removal of the cryptic area by diathermy. I am offering this as a con- 
servative procedure for cases in which conservatism is imperative. 
\Vhen one considers the fact that practically three fourths of 
surgical tonsillectomies are incompletely performed, would it be trans- 
eressing on the laws of propriety or be far-fetched to remove the 
cryptic or disease-bearing area of the tonsils by diathermy in certain 
hazardous cases, especially since the desirable physiologic effect justifies 
the procedure? I am not sure that the future will not warrant more 
attention to this procedure (fig. 4). 

Diathermocryptectomy is easily executed and with little incon- 
venience to the patient. ‘To remove every vestige of tonsil tissue 
requires more time, intimate knowledge and meticulous care. It can 


Fig. 4—The author’s diathermocryptectomy: A, broken line showing crypti 
area to be removed by coagulation (dotted line shows outline of anterior pillar, 
ivula and base of tongue); B, same tonsil after removal of cryptic portion 
be done with at least as exact technic as that of surgical removal. 
\Where the surgical anatomy is not fully considered, disappointment is 
at hand. 


[I am convinced that diathermocryptectomy is attended by good 


results. Many patients have had such manifest improvement in health 


following two or three diathermy treatments that they refuse to con- 
tinue. I have operated on many vocalists who were definitely con- 
cerned about the effect on their voices, and a very satisfactory result 
followed diathermocryptectomy. 
Even the most skilled operator cannot say definitely what amount 
contraction will follow the usual surgical procedure. Given the 
same amount of skill, one can definitely control the amount of con- 
traction and distortion by diathermy. My first attempt at removal of 
stoperative remains was in 1917, when I used fulguration. It was 
5. Balmer, F. B.: Refinements in Surgery of the 
urgery, Illinois M. J. 60:6 (Dec.) 1931. 
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very crude and slow, owing to the difficulty in controlling the current 
in the older machines. The reaction was more severe, fulguration being 
attended by more severe reaction than coagulation proper. Negative 
galvanism was also employed, and the reaction was too severe for this 
method to be practical. 

It is true that after a reasonable time has elapsed following a sur- 
gical tonsillectomy, one has a good opportunity of knowing whether or 
not the tonsil has been completely removed ; on the other hand, it may 
be impossible to tell whether every vestige of tonsil tissue has been 
removed by diathermy. However, from a physiologic standpoint the 
results are very satisfactory, and this is one’s chief concern. 


MISLEADING NOMENCLATURE 


From time to time, articles have appeared with such terms as one- 
stage tonsillectomy, tonsillectomy by diathermy, electrosurgical enuclea- 
tion, etc., referring to the “removal” of the tonsils. Unless one is 
attempting to remove the tonsil completely, one is not dealing with 
the matter truthfully. When a simple or modified mastoid opera- 
tion is performed, it is not referred to as a radical operation. When 
one attempts a surgical removal, one endeavors to do it and frequently 
does. On the contrary, it has been my observation that a complete 
removal by diathermy is not being done. Usually I find that the 
cryptic portion is not entirely removed. Then why label it tonsil- 
lectomy? Such a procedure as a one-stage tonsillectomy by diathermy 
is a falsehood because it cannot be done essentially unless a dangerous 
destruction of tissue adjacent to the tonsil is permitted. If removal 
of the cryptic portion is what is attempted, why not say so and 
endeavor to uphold the traditions of surgical tonsillectomy? I am not 
recommending the partial removal by any method as a routine pro- 
cedure. Complete removal is the ideal goal with surgery and at present 
with diathermy, with the difference that the capsule of the tonsil is 
not removed as a rule with diathermy. This may be advantageous in 
preventing contraction and subsequent distortion of the anatomic struc- 
tures. Under special circumstances, destruction of the cryptic portion 
is a justifiable and worthwhile procedure and worthy of consideration. 
My plea is to accomplish what one is attempting: Tonsillectomy is to 
be considered in its true meaning, and modifications should be repre- 
sented and presented as such. 


IMPROVEMENT IN HEALTH FOLLOWING ELECTROCOAGULATION 


The sterilizing effect of the current on the diseased tonsil tissue with 
the removal of a certain amount of toxic material, causing a cessation 
of toxic absorption, is no doubt a factor. In addition to this, I believe 
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that the coagulated tonsillar tissue remaining in situ acts similarly 
to the injection of an autogenous vaccine or protein, the products of 
protein decomposition from the killed bacteria and tissue elements being 
continuously absorbed by the vascular and lymphatic systems, causing a 
defense reaction to ensue. This phase of the problem is very noticeable 
and a usual observation. The temperature was taken at stated inter- 
vals in a large number of cases. Only a very few patients had any 
elevation such as is observed following a vaccine injection. Head- 
ache, malaise and general disturbance were not noted with the conserva- 
tive technic advocated. It has been brought to my attention that patients 
treated at a certain institution were said to have had temperatures of 
varying degrees up to 104 F., with no general symptoms such as head- 
ache or malaise in evidence! My experience has been that most patients 
having a moderate increase of temperature above the normal from any 
cause show the usual evidence of it. A radical, unreasonable technic 
is attended with many complications. 


CONCLUSIONS 

1. Electrosurgery is a valuable and indispensable aid to classic 
surgery. 

2. A thorough knowledge of the various electrical currents and their 
application is absolutely prerequisite for the proper and safe employ- 
ment of electrosurgery. 

3. The therapeutic action of the various currents is very selective as 
well as being attended with an abundance of precision and flexibility. 

4. Electrosurgery has and will continue to bid fair to replace the 
scalpel in certain fields of surgery. 

5. Electrocoagulation (a) does not replace surgery in the removal 
of the tonsils ; however, it is better suited in certain selected cases. (b) 
It is a method par excellence for the removal of postoperative tonsillar 
tissue and adhesions, lingual hypertrophy and varix and for the extir- 
pation of the tonsils in the presence of certain diseases. (c) There is 
at present no ideal method for the removal of the tonsils under all 
circumstances. The combination of surgery and electrosurgery is a 
means of approaching this ideal. (d) The status of the orthodox sur- 
gical tonsillectomy is more secure since the advent of electrosurgery 
due to the fact that the postoperative difficulties that are so frequent 
can usually be remedied with this newer procedure with a minimum of 
inconvenience, morbidity and mortality to the patient. (e) Nothing 
short of total removal of the tonsils should be considered when they are 
diseased and their removal is indicated, with the exception that diather- 
mocryptectomy may be considered under special circumstances when a 
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more conservative procedure is imperative. (f) Electrocoagulatio: 
has many contraindications and limitations. 

6. The surgeon should be equipped to use the method best suite: 
to the conditions at hand and should not be limited by lack of know! 
edge, ability, equipment or by prejudice. 

7. The noticeable improvement following two or three treatments 
with electrocoagulation is probably due to the sterilizing effect of th 
current on the diseased tonsil tissue. The coagulated tissue remaining 
in situ probably acts similarly to an autogenous vaccine, causing a defens: 
reaction to ensue (author’s explanation). 


Medical and Dental Arts Building, 185 North Wabash Avenue 








THE RELATIONSHIP BETWEEN STATUS LYMPHATICUS, 
THE THYMUS AND THE SUPRARENAL GLANDS * 


EDWARD H. CAMPBELL, M.D. 
PHILADELPHIA 


When an attempt is made to study the subject of status lymphaticus 
and its relation to the thymus and suprarenal glands, one is confronted 
by an enormous amount of literature that gives such a diversity of 
opinion and contradiction of beliefs and experimental facts that the 


student is left in a state of considerable confusion regarding the sub- 
ject. However divergent many of these questions appear to be, a real 
advance in the knowledge of the subject can be gained by a careful 
perusal of the material available, with a discarding of certain theories 
that have been proved untenable and certain experimental results that 
have been disqualified by repetition with a more exacting technic. It 
is with the hope of advancing somewhat the knowledge of this subject 
by a correlation of many facts concerning the thymus, the suprarenals 
and the systemic condition of status lymphaticus that I offer this 
contribution. Time cannot be taken to go into this subject in any great 
detail. The intention will be to emphasize two or three facts regarding 
status lymphaticus that have been known for years but have never been 
properly evaluated, to discuss briefly the connection of the thymus with 
operative procedures on the tonsils and adenoids, and to attempt to place 
status lymphaticus and the thymus in their proper relation to each other 
and to the suprarenal glands. 


DEFINITION OF STATUS LYMPHATICUS 


3efore commencing this discussion it might be well to define status 
lymphaticus. The following definition of Marine’s' appears to be 
satisfactory : 


Status lymphaticus may be defined as a constitutional defect, usually congenital 
(though it may be acquired), dependent on an inadequacy of some function of the 
suprarenals, sex glands and autonomic nervous system, and associated with lowered 
resistance or increased susceptibility to a great variety of nonspecific, physical and 
chemical agents. Anatomicallv, it is characterized by delayed involution or hyper- 
plasia of the thymus, hypertrophy and hyperplasia of the lymph glands and 


* Submitted for publication, Sept. 16, 1931. 

*From the Department of Otolaryngology of the University of Pennsylvania. 

* Read before the American Laryngological Association, Atlantic City, N. J., 
June 15, 1931. 
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lymphoid tissue of the various organs, underdevelopment of the chromaffin, gonadal 
(suprarenal cortex, interstitial cells of testes and ovaries) and cardiovascular 
systems and certain peculiarities of external configuration. 


To this definition it may be added that there is a tendency to leukocy- 
tosis, hypotension, a longer coagulation time, a lowered blood sugar and 
a lowered alkaline reserve. 


VARIOUS GRADES OF STATUS LYMPHATICUS 

The subject of status lymphaticus is of interest to the otolaryn- 
gologist chiefly because of the occasional sudden death that occurs dur- 
ing the operation for removal of the tonsils and adenoids, but it is of 
much greater importance to the medical world in general than the rare 
death attributed to this cause would indicate. There are, without doubt, 
all grades of severity of this condition, the severest of which may be 
represented by the sudden death of a subject without adequate cause. 
Of much greater importance than these occasional deaths is the fact that 
milder grades of this lymphatic condition are commonly present and 
cause an inferior constitution that contributes to the ill health of a 
large number of people, especially infants and children. The blood of 
these subjects shows a change of white cells, the tendency being for the 
polymorphonuclears to become fewer and the lymphocytes greater in 
number. There are also a longer coagulation time, a lowered blood sugar 
and a lowered alkaline reserve. If such a person contracted a disease 
or infection, he would not have the normal resistance to it: there would 
not be the normal increase in the polymorphonuclear count; the low 
blood sugar would give a tendency to exhaustion, and the low alkaline 
reserve would favor the development of acidosis. This patient, who 
in a normal condition could successfully combat a disease or infection, 
with such unfavorable factors against him, would, in many cases, 
succumb. 

As a matter of fact, it has been found that in a large proportion of 
patients who have died of an infectious disease various grades of status 
lymphaticus have been present. Marine’ quoted Ortner as having 
referred to a connection between status lymphaticus and pneumonia, 
and Virchow, Heller and many others noted its connection with typhoid 
fever. Marine also quoted Daut as having demonstrated that diphtheria 
tends to assume a particularly malignant form in infants and children 
with the lymphatic constitution, and that status lymphaticus is an impor- 
tant factor in determining the rapidly fatal course of meningitis. 

Symmers * has also emphasized the susceptibility of persons with 
status lymphaticus to infections, and the rapidly fatal course of such 
diseases as acute infectious endocarditis, meningitis and typhoid fever in 


2. Symmers, Douglas: Status Lymphaticus, Am. J. M. Sc. 156:40, 1918. 
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these patients. Among 249 cases of status lymphaticus he found endo- 
carditis in 35.3 per cent, and he came to the conclusion that status 
|vymphaticus is a distinct predisposing factor in those infective processes 
that exert a selective action on the heart valves. He also spoke of the 
epidemic of cerebrospinal meningitis in New York City in 1906 and 
1907, when autopsies were performed in 55 cases at Bellevue Hospital, 
60 per cent of which were found to have occurred in young subjects 
with status lymphaticus, death occurring after the lapse of an unusually 
short time. Symmers also pointed out that the anatomic signs and 
symptoms of chlorosis suggest that this form of anemia is an incidental 
and fugitive condition in girls with status lymphaticus. 

Daut * has shown that more than 25 per cent of patients dying of 
diphtheria present the anatomic changes of status lymphaticus. Elser * 
observed that status lymphaticus occurred in more than 25 per cent of 
all cases of epidemic cerebrospinal meningitis examined at autopsy. 
Bircher * reported that in 276 cases of tetanus, diphtheria, appendicitis 
and acute cholecystitis, status lymphaticus was present in 80 per cent 
of the 35 persons who died. 


STATISTICS ON THE OCCURRENCE OF STATUS LYMPHATICUS 
Greenwood and Woods ® have given statistics on the occurrence of 
status lymphaticus and deaths attributable to that cause. They stated 
that in 1911, the heading “status lymphaticus” was first used in the 
publications of the Registrar General of England and Wales, and in 
that year 121 deaths were assigned to this heading. Between 1911 
and 1924, according to these authors, the annual deaths, inclusive of 
those associated with anesthesia, fluctuated between 145 and 273, with 
most of the deaths in the age group from birth to 5 years and a consid- 
erable majority in males. They also discovered a considerable number 
of deaths from electric current of low voltage in which status lymphat- 
icus was associated in a large percentage of cases. They quoted such 
authors as Bartel, Miloslavich, Hart, Jaffe and Sternberg as reporting 
status lymphaticus in a large proportion of deaths by suicide. 
Emerson,’ in his examination of 1,000 patients at Bellevue Hospital 
who were suffering from the effects of attempted suicide and from 


cocaine, morphine, heroin, alcohol and other habituating drugs, found 


3. Daut: Jahrb. f. Kinderh. 47:141, 1898. 

4. Elser: J. M. Research 9:89, 1905. 

5. Bircher, E.: Deutsche Ztschr. f. Chir. 176: 362, 1922. 

6. Greenwood, M., and Woods, H. M.: “Status Thymico-Lymphaticus” Con- 
sidered in the Light of Recent Work on the Thymus, J. Hyg. 26:303 (Aug.) 1927. 

7. Emerson, H.: Status Lymphaticus in Adults: Its Clinical Diagnosis and 
Importance, Arch. Int. Med. 13:169 (Jan.) 1914. 
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that 22 per cent showed most or all of the physical stigmas of status 
lymphaticus. Symmers?* has noted the characteristic configuration 

status lymphaticus in neurasthenic patients, in many who have committe:| 
suicide, degenerates, gunmen and other criminals who have met death 
by violence. He also mentioned that among epileptic patients and th 


mentally defective the condition was common. 

expressed the belief that 60 per cent of all persons begin 
life with so-called status lymphaticus, and he regarded hyperplasia 
the lymphatic system as belonging to or affiliated with the subject oi 


8 


Timme 


endocrinology. Symmers,? in his review of 5,652 autopsies, found 
457 cases of status lymphaticus, an incidence of 8 per cent. In th 
249 cases that formed the basis of his study, status lymphaticus was 
found 212 times in males and 37 times in females, a proportion o 
about 6: 1. 

Kinney and Taylor® have made roentgenographic studies of th 
thymus in infants. They found, in ten instances, two children with an 
enlarged thymus in the same family, and four of the babies were from 
families in which other children had died with symptoms of status 
lymphaticus. 

sonilla *® stated that Griffith observed one family in which seven oi 
eight children died suddenly, in whom hypertrophy of the thymus was 
found. He also said that Brailsford had often seen two cases in 
single family. 


DIRECT CAUSES OF DEATH IN STATUS LYMPHATICUS 

Death from status lymphaticus has been known to be precipitated by 
slight infections or intoxications, various emotions, psychic shock, ele: 
tric shock, shock from hypodermics or vaccination, traumatism, coitus, 
anesthesia, flogging, cold water, burns, bathing, muscular exertion, 
hemorrhage and drugs. Some persons whose death has been due to 
status lymphaticus have had previous experiences that might have been 
expected to kill them. Coe and Peden™ reported the sudden death 
of a child who had a large thymus but who had taken four ether anes- 
thesias without any abnormal reaction. Garland ** reported that 1,564 
routine autopsies at the Massachusetts General Hospital showed 23 


8. Timme, W.: Arch. Pediat. 45:592, 1928. 
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nlarged thymuses. Eleven patients had survived the immediate effects 
major operations. One patient only died during operation. Four 
patients might possibly have died as a result of status lymphaticus, 
Ithough in none of them was such a diagnosis necessary to account for 
eath. 
[HE ENLARGED THYMUS AS AN INDICATION OF STATUS LYMPHATICUS 


How is one to reconcile the sudden deaths of certain patients with 
an enlarged thymus and the failure of death in other cases in similar 
circumstances? In the consideration of this matter, there are the follow- 
ing two questions to be answered: 1. Does an enlarged thymus indicat: 
the systemic condition of status lymphaticus with increased susceptibility 
and other characteristics of this condition? 2. Can the condition of 
status lymphaticus vary in intensity from time to time with a corre- 
sponding alteration in the size of the thymus? 

There is considerable clinical and autopsy evidence that the enlarged 
thymus does indicate a condition of status lymphaticus in the majorit 
of cases, but not, invariably, as there have been a number of cases of 
death from status lymphaticus in which an enlarged thymus has not bee: 
found, and there have been other cases reported of thymic hypertrophy 
without other features of the lymphatic constitution. Furthermore, 
there is considerable doubt in many cases whether or not a supposed): 
enlarged thymus is actually enlarged, and, if enlarged, whether it indi 
cates a degree of status lymphaticus that is incompatible with life during 
an emergency such as anesthesia. Kinney and Taylor,’ after a study of 
160 infants within the first twenty-four hours after birth, came to the 
conclusion, as did Bliss,’* that there was no normal thymus as to siz 
shape or density, nor was there any constant relation to the weight or 
sex of the child. In general, it can be said that the largest thymuses ar 
found in the best nourished infants and children, and that the thymus 
varies considerably in size according to the nutrition of the patient. It 
is therefore difficult or impossible, at times, to assert that a particular 
thymus that appears to be enlarged is actually enlarged for that par- 
ticular individual. It is no doubt true that in the majority of instances, 
an actually enlarged thymus indicates some degree of status lymphaticus, 
but with such normal variations in size, it would seem that one cannot 
place reliance on the size of the thymus alone for a diagnosis of status 
lymphaticus. 

An answer to the second question, concerning the quick alteration 1 
the size of the thymus, can be given by certain well known facts regard- 
ing this organ. It is a fact that the thymus undergoes an acute involu- 


tion during starvation and acute infections and intoxications. It als 
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diminishes in size and weight in inanition and in any condition that 
causes loss of body weight. It is also true that under such conditions 
as exophthalmic goiter, acromegaly, chlorosis, Addison’s disease and 
following suprarenalectomy it undergoes hyperplasia, and it undoubtedly 
undergoes a rapid increase in size from congestion. 

It has been observed many times that the thymus becomes smaller 
during acute illnesses. Hammar* stated that the thymus is never 
found in normal condition in a subject who has died of disease. In 
such a case, the parenchyma is generally reduced by accidental involu- 
tion. He said that involution is produced not only by the majority of 
diseases but also by other sorts of influence, such as inanition, roentgen 
therapy and pregnancy. Kinney and Taylor ® treated a series of 213 
patients with enlarged thymuses with the roentgen rays. They reported 
that of these cases, there were 20 in which the thymus was later found 
to be about as large as before treatment. 


THE OCCURRENCE OF ENLARGED THYMUS 

Many statistics on the occurrence of an enlarged thymus as shown by 
the roentgen rays can be found in the literature. Mosher, MacMillan 
and Motley,’® in their series of nearly 5,000 roentgen examinations of 
children from 2 to 16 years of age, found 7 per cent to have an enlarged 
thymus. Singleton ’® found that in a series of 95 apparently normal 
new-born infants the roentgen films of 35 per cent showed enlarged 
thymus shadows. Perkins’ ** observations at the Seaside Hospital indi- 
cated that between the ages of 1 and 7 years, 8.6 per cent of all the 
children showed mediastinal shadows characteristic of thymic enlarge- 
ment, and 4.2 per cent showed a shadow larger than normal, which 
warranted a suspicion of enlargement. Greenthol,’* in his study of 
2,000 consecutive admissions to the pediatric service of a hospital, found 
that thymic enlargement was diagnosed in 4.5 per cent. In the cases in 
which roentgen studies were made, enlargement was noted in 25.6 per 
cent. Liss’® found that 42 per cent of 119 patients showed thymic 
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enlargement at birth. Many statistics such as these tend to show that the 
greatest percentage of enlargement of the thymus is found in the 
youngest group of patients. 


ROENTGENOGRAPHY OF THE THYMUS GLAND 

Roentgenography of the thymus brings up the question of whether or 
not the roentgenogram gives a true picture of the size of the gland. 
In the hands of many roentgenologists, it does not. Pancoast *° has 
stressed the importance of the lateral views, both in the inspiratory and 
in the expiratory phases, but he has not taken into consideration the 
effect of the systole and diastole of the heart on the size of the thymic 
shadow. Ideas of the value of the roentgen rays in detecting the size 
of the thymus must soon undergo a radical change because of the work 
now being done by Hasley and de Tomasi ** at the University Hospital 
at Ann Arbor, Mich. 

In a preliminary report, published about a year and a half ago, on 
the cin-ex camera studies of the thymus in infants and children, Hasley 
and de Tomasi showed the futility of the ordinary roentgenogram in 
showing whether or not a thymus is enlarged. With their apparatus it 
was possible to make as many as four roentgen exposures a second on a 
roll film, the average for their studies of the thymus being about five 
exposures in two seconds. These roll films are about 20 feet in length, 
permitting a record of thirty roentgenograms in from ten to twenty 
seconds. They stated that the thymus shadow as shown on one, two or 
three roentgen films cannot be accepted as indicating the true state of 
enlargement, and, conversely, that a set of films after a single or a series 
of therapeutic exposures, though the thymus then appears smaller, does 
not necessarily indicate that the gland has been reduced. 

The two main factors that tend to give discrepancies in the ordinary 
roentgenogram have been eliminated by the cin-ex camera studies. These 
are the respiratory and the heart mechanisms. As Hasley stated, “The 
diastole, the systole, the gorgement at one time of the heart, the partial 
constriction at another time, the change in size of the pulmonary artery, 
aorta, inferior and superior venae cavae, all exert different pressure 
changes on the thymus gland.”’ Superimposed on this is the movement 
of the thoracic cage in respiration. These investigators showed that a 
single roentgenogram taken from a roll of the film, with the heart in 
diastole, would appear to show an enlarged thymus, while another one, 
with the heart in systole, would show no evidence of thymic enlarge- 
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ment. They stated that the demonstration of any films termed befor 
and after roentgen treatment, unless they represent identically the same 
phase in the cardiac and respiratory cycle, have no significance whatsvu- 
ever. In the light of the knowledge gained from this new method of 
roentgen study, it would-seem that one is now forced to abandon some 
of the generally accepted conclusions regarding the size of the thymus 
that have been indicated by the ordinary roentgenograms. This means 
also that the many statistics on the evidence of enlargement of the 
thymus in infants and children have little or no value, and this appears 
to apply also to the apparent reduction in size of the thymus following 
roentgen therapy. 
ROENTGEN THERAPY OF THE THYMUS GLAND 


This point of roentgen therapy of the thymus gland brings up the 
much disputed question of whether or not such treatment of a thymus 
to reduce its size preliminary to a tonsillectomy is of any practical value. 
To assert that it does have a practical value means the assumption that 
the enlarged thymus is an active factor in producing the condition of 
status lymphaticus and a direct cause of death if such a person dies. 
There are a few otolaryngologists and roentgenologists who have 
roentgenograms taken of all subjects for tonsillectomy, to determine the 
presence of an enlarged thymus and to bring about a reduction of the 
gland by treatment if it is found enlarged. This is being done by 
Mosher ** in his clinic at Boston, and has been the practice for several 
years at the Boston City Hospital and the Cambridge Municipal Hos- 
pital,** with favorable results. The fact that there have been no deaths 
of patients so treated that could be attributed to status lymphaticus 
appears to speak well for the procedure. 

Cooperstock ** stated that it is a strict routine procedure at the Uni- 
versity Hospital at Ann Arbor, Mich., to give roentgen therapy to all 
children under 6 years of age who show evidence of thymic enlargement. 
He mentioned, however, that eight cases of postoperative death occurred 
among patients who had received prophylactic treatment for an enlarged 
thymus. Six of these cases came to autopsy, five of which showed a 
thymicolymphatic constitution. 

In the minds of many, roentgen treatment for apparently enlarged 
thymic glands is unjustified, for the reason that the enlarged thymus 
is only a symptom of status lymphaticus, as is also the hypertrophied 
lymphoid tissue elsewhere in the body, and it seems, therefore, no mor¢ 
rational to apply roentgen therapy to the thymus than it would be to 
treat enlarged lymphatic glands. 
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Recently an acceptable theory was proposed by Aldrich ** to explain 
the apparent benefit many patients derive from roentgen therapy of the 
thymus. This theory has as its basis the development of vagotonia 
resulting from an insufficiency of the suprarenal hormones. 

Aldrich explained that the vagus is a part of the parasympathetic 
division of the autonomic system, and that its activity is normally 
opposed by the sympathetic division of this system. \Vagotonic symp- 
toms may be produced either by stimulation of the vagus, the para- 
sympathetic, or by a reduction in the activity of its normal antagonist, 
the sympathetic. As the suprarenal hormones have a marked effect on 
the sympathetic system, a reduction of these hormones would result 
in an overaction of the parasympathetic, thereby giving rise to vagotonic 
symptoms. Petersen ** stated that irradiation over any large lymphatic 
structure such as the thymus would result in an effect antagonistic to the 
vagus, probably owing to a nonspecific protein reaction. This reaction, 
which is associated with a peripheral contraction and a visceral dilatation, 
might therefore alleviate symptoms due to the vagotonia. While this 
theory might apply to relieve certain symptoms of an enlarged thymus, 
it is difficult to conceive how it would have anything but a temporary 
effect, as the nonspecific protein reaction should not last any great 
length of time. 

Although the thymus gland is still classed as a lymphoid organ by the 
majority of investigators, it should now be removed from that class as 
a result of the knowledge that has been gained from the recent brilliant 
researches of Williamson and Pearse.” They have definitely shown that 
the thymus is not a distinct organ, but is part of the thyroid gland, 
acting as a reservoir for the storage of a secretory product of thyroid 
activity. They spoke of the thymus as composed of lymph tissue, though 
it has not the nature of a lymph gland. The body of the gland is made 
up of an aggregation of much plicated endothelial lymph tubes in the 
walls of which lymph nodes may or may not be present. These lymph 
tubes are themselves the blind terminals of the special thyroid lymphatics 
that have no connection with the other lymphatic system of the thyroid 
that carries the secretion containing thyroxine and iodine directly into 
the blood channels. The secretory product that is carried by this special 
thyrothymic lymph system is the secretion that is responsible for the 
toxic state in exophthalmic goiter. Williamson and Pearse explained 
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that the excess of the lymphogenic secretion manufactured by the thyroid 
is stored in the thymus, and that it is the function of the thymus to 
detoxicate this secretion. In the process of doing this, there is produced 
a lymphocytosis in the thymus. They concluded that thyrotoxicosis is 
due to a failure of the lymphatic endothelium of the thymus and thyroid 
to effect the natural detoxication of the lymphogenic secretion produced 
by the thyroid. As a result of these researches, the thymus at last 
appears to have been given a definite function, and in the future any 
condition, such as status lymphaticus, that seems to have any connection 
with the thymus must be considered to be intimately related with th 
thyroid gland. As a matter of fact, the coexistence of toxic goiter with 
status lymphaticus has been commonly observed, and Crile ** has empha- 
sized the importance of the relationship between the suprarenal glands 
and the thyroid. 


RELATIONSHIP OF THE THYMUS AND THE SUPRARENAL GLANDS 


Is one justified in saying that the enlarged thymus is only a symptom 
of status lymphaticus and in itself has no bearing on the sudden death 
of a patient? The condition of enlarged thymus as well as the general 
condition of status lymphaticus will be found to be closely connecte: 
to the condition of the suprarenal glands. Short,”* in 1924, in a review 
of the physiology of the thymus, came to a number of important con- 
clusions regarding the thymus, among which may be mentioned: 


(1) Thymic hyperplasia follows double suprarenalectomy ; (2) so-called 
thymic death is not due to tracheostenosis and probably bears no 
relation to the state of the thymus gland, and (3) one, if not the primary, 
function of the thymus is to produce leukocytes. 


The results of animal experimentation in the hands of many differ 
ent workers all tend to substantiate the fact that thymic hyperplasia 
follows double suprarenalectomy, thereby showing the close interrelation 
between the thymus and the suprarenals. In animals, adrenalectomy is 
followed by rapid regeneration and hyperplasia of the thymus and the 
lymphatic tissue of the body and produces a greater lowering of resis- 
tance and hypersusceptibility than any other known experimental pro- 
cedure. In this connection, Marine, Manley and Baumann *° 
opinion, after considerable animal experimentation, that the thymic and 
lymphoid hyperplasias of childhood are manifestations of a_ func- 
tional underdevelopment of the suprarenal cortex and sex glands 


gave the 


27. Crile, G. W.: The Interdependence of the Thyroid, Adrenals and Nervous 
System, Am. J. Surg. 6:616, 1929. 

28. Short, C. L., quoted by Mosher, MacMillan and Motley (footnote 15). 

29. Marine, David; Manley, O. T., and Baumann, E. J.: The Influence of 
Thyroidectomy, Gonadectomy, Suprarenalectomy and Splenectomy on the Thymus 
of Rabbits, J. Exper. Med. 40:429, 1924. 
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of varying intensity. Furthermore, Jaffe *° stated that in acute infec- 
tions and intoxications pathologic changes regularly occur in the supra- 
renals, varying in intensity from congestion and edema to hemorrhage 
and focal necrosis; also, that chronic infection and intoxications in ani- 
mals are accompanied by a marked hypertrophy of the cortex. Marine’ 
stated that it is probable that the spontaneous involution of the human 
suprarenal cortex, which begins during the second week of extra-uterine 
life, may be a causal factor in the hypertrophy of the thymus and lymph 
glands and the lowered resistance in infants. This partial involution no 
doubt accounts for many cases of thymic enlargement that are dis- 
covered in early childhood. It appears definitely established, therefore, 
that a lack of suprarenal secretion causes hypertrophy of the thymus. 
It would be expected, then, that an increased secretion that occurs in 
acute disease would cause a reduction in size or involution of the thymus. 
Such an involution of the gland in acute illnesses has been commonly 
observed. The universal observation that enlargement of the thymus 
results from removal of the suprarenal glands clearly indicates that the 
lack of suprarenal secretions has much to do with the hyperplasia. It is 
now well established that suprarenal hormones have not only the impor- 
tant function of keeping the organism alive (hormone from cortex), 
but also the less important one of supplying a secretion (hormone from 
the medulla of the gland) that acts to protect the body in all emergencies 
such as combat, flight and infection. When the proper output of these 
hormones is prevented, the protective function of the body is diminished 
and there is a great lowering of resistance. This close relationship 
between status lymphaticus and lowered resistance or increased suscepti- 
bility is the outstanding clinical manifestation of both status lymphaticus 
in man and status lymphaticus in animals produced by suprarenalectomy. 
This lowering of resistance has been demonstrated with a great variety 
of physical and chemical agents. 


HYPOPLASIA OF THE SUPRARENAL GLANDS IN STATUS LYMPHATICUS; 
THE CAUSE OF STATUS LYMPHATICUS 

What evidence is there in cases of status lymphaticus that there is a 
diminished secretion of the suprarenal hormones which would give not 
only this lymphatic hyperplasia but the increased susceptibility’ It has 
been observed by many students of the subject that autopsies in cases of 
status lymphaticus reveal a hypoplasia of the suprarenal glands 
Wiesel * has observed that in cases of status lymphaticus the medulla 

30. Jaffe, H. L.: On Diminished Resistance Following Suprarenalectomy in 
the Rat, Am. J. Path. 2:421, 1926. 

31. Wiesel, J.: Status Thymico-Lymphaticus, in Lewandowsky, M Hand- 
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of the suprarenal glands shows almost complete absence of chromaffin 
staining, and this observation, according to Tracy,** has been confirmed 
by Hedinger, Hart, Bartel, Wharthin and others. 

Symmers * stated that Norris and Wiesel have pointed out the almost 
constant occurrence of hypoplasia of the suprarenal cortex in patients 
with status lymphaticus. Cooperstock,** in his review of 335 cases of 
enlarged thymus, in 25 of which autopsies were performed, found that 
in each of these cases hypoplasia of the suprarenals was found along 
with the other well known stigmas of status lymphaticus. A pathologic 
condition of the suprarenal glands is practically always found in cases 
of Addison’s disease in which autopsies are performed, and in many of 
these cases there is a coexisting manifestation of status lymphaticus. 
Much more evidence similar to that presented could be mentioned to 
indicate that a deficiency of the suprarenal glands is the cause of status 
lymphaticus with its enlarged thymus, hypersusceptibility and other 
characteristic symptoms. Furthermore, the lack of suprarenal secretions 
explains satisfactorily the cause of sudden death in many of these cases. 

Such questions as this, together with those concerning the hypothetic 
internal secretion of the thymus, the possible effects of pressure of the 
enlarged gland, etc., are of more interest to the pediatrician than to the 
laryngologist. For otolaryngologists it is important to know that various 
degrees of status lymphaticus exist and have an important bearing on 
the outcome of not only operative procedures on the tonsils and adenoids 


but other operations and diseases in the otolaryngologic field. Further- 
more, it is important for otolaryngologists to know the significance ot 
the commonly reported enlarged thymus and the value of the roentgen 
rays, both as to diagnosis and as to therapy. Lastly, it is of interest to 
all to know that the enlarged thymus is only a symptom of status 
lymphaticus, which in turn is due to a deficiency of the secretions from 


the suprarenal glands. 


QUESTIONS FOR FUTURE INVESTIGATION 

The recognition of these facts suggests two important questions for 
future investigation: One is the development of some satisfactory 
method for the detection of status lymphaticus, and the second is the 
development of some treatment in such cases that will overcome the 
danger of sudden death and will increase the resistance of the patients 
Methods for the detection of status lymphaticus have recently been sug- 
gested, and some encouragement has been found in the use of drugs to 
which these patients are highly susceptible. Histamine appears to be the 
best for this purpose, and results of tests now being made with this 


32. Tracy, E.: The Mechanism of Death in Status Lymphaticus, M. J. & Rec. 
2:126 and 302, 1927. 
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drug will be reported later. In regard to the treatment in cases of 
suprarenal insufficiency, the logical one is, of course, the use of supra 


renal gland products. While there are a number of suprarenal gland 
extracts on the market, the potency, especially of the cortical elements, is 
much in doubt. However, there are a number of workers who ar 
experimenting with extracts of the suprarenal cortex and have us‘ 

them to a small extent with gratifying results in certain cases of supra- 
renal insufficiency, such as Addison’s disease. I believe I can safely 
predict that there will soon be such products of standardized quality) 
that can be used, not only as a prophylactic measure in patients in 
whom status lymphaticus is suspected and who are to undergo an opera 
tion, but also with much benefit to many others who have a greatly 
lowered resistance due to some degree of status lymphaticus. 


2117 Chestnut Street. 














NASAL POLYPI ASSOCIATED WITH AN UNSUS- 
PECTED MALIGNANT GROWTH 


REPORT OF A CASE * 


N. EUGENE LACY, M.D. 


KANSAS CITY, MO. 


It is generally accepted that the polypus is the predominant type oi 
tumor encountered in the nasal passages. When an unsuspected malig- 
nant growth is met with in association with nasal polypi, the situation is 
entirely different, as this complication is relatively rare. Medical 
literature contains few cases of this type. 

Wagers‘ reported one case of intranasal carcinoma associated with 
polypi, and in his report stated, in reference to the infrequency of 
malignant growths in this site: “Herzfeld in a series of twenty-eight 
thousand nasal affections found but one carcinoma and out of 9,554 
patients with cancer there were only four that had malignancy of the 
nasal passages, and Gurlt in one thousand cancer cases found the nose 
affected in only four.” 

In Wagers’ case the patient was found to have rather extensive 
involvement of the nasal passages; the ethmoids, antrums, frontal 
sinuses and septum were involved, with external manifestations such 
as swelling of the inner canthus of the right eye and the right side of 
the nose, and over the bridge of the nose. The patient had had polypi 
removed three times previous to this examination, the tissue removed 
apparently having been discarded without microscopic examination. 
Biopsy specimens taken by Wagers showed squamous cell carcinoma, 
but other bits of tissue removed at the same time revealed only the 
benign character of polypi. This was a definite association of benign 
and malignant tissue. Essentially this report is only an object lesson 
showing the need for microscopic analysis of all nasal polypi, and in 
no way does it prove the transformation of a benign tumor to a malig- 
nant one. 

Robinson ? reported the malignant transformation of a myxomatous 
polypus. Such a polypus was removed and sectioned; it recurred in 
five months as a cavernous hemangioma, and at a second recurrence 


* Submitted for publication, Aug. 18, 1931. 
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ene month later the growth was diagnosed by the pathologist as an 
riofibrosarcoma. This would appear to be a true transformation, 


an 
i7 
al 


t 


but no mucous membrane surrounding the attachment of the original 
tumor was examined. 

Ewing * stated that nasal polypi are frequently found as a compli- 
cation of malignant tumors, but that malignant transformation of a 
benign polypus is extremely rare, although Heyman found three rather 
doubtful cases. Crowe and Baylor* said that it is the general con- 
sensus that a nasal polypus does not become transformed into a malig- 
nant tumor, but that the polypus appears in certain cases as a result 
of a deep-seated primary malignant growth under the mucous mem- 
brane. They reported a case in which there were nasal polypi asso- 
ciated with a rather widespread destructive lesion; the polypi were 
removed twice, and nothing unusual was noted in their microscopic 
appearance until the mucous membrane at their point of attachment 
was examined, which showed definite carcinoma. Crowe ° also reported 
a case of cellular angiosarcoma, in which polypi had been removed as 
often as once a month over a period of three years without microscopic 
examination of the tissue at any time. Biopsy demonstrated the sar- 
coma and another so-called “polyp” case was properly diagnosed. 

Clark ® in 1903 reported a case of transformation of a nasal polypus 


se 


and quoted Lennox Browne, as follows: “A sufficient number of cases 
is now published to confirm the general, though but rarely recorded 
experience of practitioners, that any neoplasm occupying the nasal 
fossae, whether myxoma or fibroma, is capable of assuming malignant 
characteristics.” In almost direct contradiction he quoted Ingals: “If 
nonmalignant tumors are transformed into malignant ones at all it is 
an occasion of extreme rarity.” However, his case report concerned a 
nasal tumor that seemed to be a benign polypus and was operated on 
as such, but which Dr. Frank Hall reported to be a carcinoma. 

While infection is the etiologic factor of the nasal polypus in about 
95 per cent of the cases, the possibility of an underlying growth should 
always be considered. In this respect, attention should be called to the 
difference in the blood supply of the polypus and of the malignant 
tumor, the former having a scanty blood supply while that of the latter 

3. Ewing, James: Neoplastic Diseases, ed. 2, Philadelphia, W. B. Saunders 
Company, 1922, p. 80. 

4. Crowe, S. J., and Baylor, J. W.: Benign and Malignant Growths of the 
Nasopharynx and Their Treatment with Radium, Arch. Surg. 6:429 (March) 
1923. 

5. Crowe, S. J.: The Nose, in Lewis, Dean: Practice of Surgery, Hagers- 
town, Md., W. F. Prior, 1930, vol. 4, chap. 3. 

6. Clark, Charles: Epithelial Transformation of a Nasal Polyp, Tr. Missouri 
State M. A., 1903, p. 355. 
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is rich, since in my own case this was the only sign that caused me to 


suspect carcinoma. The report of this case is as follows: 


REPORT OF CASE 

A man, 45 years old, was referred to the ear, nose and throat department oj 
3ell Memorial Hospital for investigation of focal infection. He had a bilateral 
palsy of the sixth nerve which was believed to be due to toxic irritation from the 
sphenoids. Examination revealed pus on both sides of the nose, in the middle meati 
and the nasopharynx. Nasal polypi were noted on the right side of the nos 
attached to the middle turbinate and above it in the region of the posterior eth- 
moids. There was a polypoid change of the left middle turbinate. Roentgen 
examination showed a clouding of all sinuses, and a diagnosis of pansinusitis was 
made. A radical operation was performed on the right antrum. One week later 
the polypi were removed and the sphenoids and ethmoids were opened. Profuse 
bleeding was encountered on the right side apparently coming from the posterior 
ethmoidal area. The mucous membrane of the right middle turbinate and lateral 
wall was, therefore, removed and sent for microscopic examination. The polypi 
were reported to be benign, while the mucous membrane was reported as showing 
a low grade carcinoma. 

In view of the possibility that the bilateral palsy of the sixth cranial nerve was 
a complication of the nasal malignant growth and as such demonstrated the wide- 
spread extension of the tumor, radical extirpation was not attempted. Radical sur- 
gical procedures should be employed in all cases of nasal malignant growths i 
which operation is possible, followed by roentgen and radium treatment. This case 
was considered to be inoperable, and the patient was treated with large amounts 
of internal and external irradiation, the exact amount being worked out by 
Dr. J. L. McDermott. Six weeks following the initial operation the condition of 
the nose was markedly improved. There was little nasal discharge. The nasal 
mucosa on the left side appeared to be norma!. On the right side the mucous 
membrane was slightly injected but was apparently normal healthy tissue. N 
sign of malignant growth was noted, and there were no polypi present. Since 
such cases of complicated nasal malignant growths usually terminate fatally, I am 
having this patient report regularly for observation. 


While there are conflicting opinions in regard to the transformation 
of a nasal polypus into a malignant tumor, the more generally accepted 
theory that this does not happen is the one by which to be guided. In 
this regard, Dr. Frank Hall,” whose advice I solicited on this subject, 
commented that the transformation of a nasal polypus into a malignant 
tumor does not take place per se, but that the irritation of the mucous 
membrane, due to the presence of the polypus in the nasal passage, is the 
exciting factor in the development of the malignant process in the 
mucous membrane. ‘The irritation to the mucous membrane around 
the attachment of the polypus is due to the pressure of the polypus 
and the usual concomitant infection; and in those cases in which 
polypi have been repeatedly removed the trauma of the repeated opera- 
tions constitutes an additional irritation. All tissue removed at an\ 


7. Hall, Frank: Personal communication. 
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operation should be sent to the pathologist, but in cases of nasal polypi 
this rule is not sufficient. In such cases the polypi should be examined 
microscopically, but even more important is the examination of the 
mucous membrane at their attachment. This is made more imperative 
by my routine treatment, since I use radium in the manner suggested 
by Lyons. A 50 mg. tube of radium is applied directly to the wound ; 


it is enclosed in a silver capsule and then placed in a finger cot and held 
in place for two hours. This usually gives good results in cases of 
benign polypi, but if a low grade malignant growth were present and 
overlooked, this amount of radiation would do more harm than good, 
since small amounts of radium used on low grade maiignant growths 
in many instances have a tendency to speed their growth. Dr. J. L. 
McDermott ® has found that the initial application of radium should 
be in large amounts. 
CONCLUSIONS 

1. Nasal polypi are associated with malignant growths frequently 
enough to oblige the rhinologist to consider this possibility in every case 
of nasal polypi that he encounters. 

2. The case reported bears out the theory that a nasal polypus is 
not transformed into a malignant tumor but is a result of a primary 
malignant process in the mucous membrane. 

3. It is particularly important that the tissue surrounding the attach- 
ment of the polypus should be carefully examined as well as that all the 
polypi be removed. The examination of one of a large number of 
polypi that have been removed does not constitute a pathologic exami- 
nation. 

4. The amount of radium required cannot be determined without 
a pathologist’s report of the tissue removed. 


8. Lyons, H. R.: The Use of Radium in the Treatment of Myxomatous Nasal 
Polyps: Preliminary Report, Am. J. Roentgenol. 8: 407, 1922. 


9. McDermott, J. L.: Personal communication. 





LARYNGEAL VERTIGO 
ITS RELATION TO CATAPLEXY * 


GORDON WILSON, M.D. 


CHICAGO 


As an interesting clinical study, the symptom complex usually 
called laryngeal vertigo has not received the attention of laryngologists 
that it deserves. This is not altogether due to its rarity. Under diverse 
headings one finds in medical literature many cases presenting th« 


sequence of symptoms to which Charcot in 1876 directed attention, and 
] 
1 


which he named laryngeal vertigo. But in these cases the essentia 
symptoms of Charcot are frequently overshadowed by associated phe- 
nomena on one of which the writer has placed undue emphasis. Corre- 
spondingly, the hypotheses offered for its causation are numerous and 
unsatisfactory. For these reasons I am tempted to review the subject, 
hoping to arrive at a common factor in the cases reported and to raise 
the question of an unconsidered laryngeal or respiratory reflex which 
may enter. It also seems an opportune time to consider the relation- 
ship of laryngeal vertigo to the symptom complex called by the neurol- 
ogist, cataplexy, in which the sequence of the symptoms seem so 
similar. My interest in this subject was aroused from the study of a 
case observed within the last year, so different from any in the litera- 
ture that, were one to exclude the premonitory symptoms referable t 
the larynx, it might as readily be classed by the neurologist under 
cataplexy as by the laryngologist under laryngeal vertigo. 

Laryngeal vertigo is not a disease, but a sequence of abnormal 
symptoms or abnormal responses associated more or less directly with 
the functioning of the larynx or respiratory mechanism, for instance, 
associated with coughing, laughing, emotional excitement and, in m) 
case, swallowing. It is preceded or accompanied by some particular 
sensation in the region of the larynx, such as a feeling of constriction, 
of burning, of tickling, etc. 

No one can read the few cases recorded in the medical journals 
without being convinced of the vagueness of the term and astonished 
at the diverse phenomena which it is called on to include. The term 
vertigo is a misnomer; in no case has typical vertigo been present 
The diversity of the phenomena will become obvious as I proceed 
But out of all emerges the fact that with a disturbance, sensory or 
motor, in or near the larynx, there occasionally follows a symptom 


* Submitted for publication, Dec. 1, 1931. 
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omplex, the fundamental characteristics of which are: (1) the sudden 
of the patient to the ground, (2) the brevity of the attack (in my 
ise, it must have been over in a few seconds) and (3) the immediate 
nd complete recovery with no after-effects. The question of the 
resence or the loss of consciousness during the attack | shall con- 
-ider later. No pathologic lesion is usually present in the larynx, 
certainly none with any special significance. 
lo restrict the limits of this paper, I exclude cases reported as 
occurring in the laryngeal crises of tabetic persons. In these syphilitic 
ases, in addition to the spasmodic attack of coughing and the inspira- 


tory stridor with dyspnea and cyanosis, there is not unusually a nerve 


lesion in the larynx and certainly there is a widely distributed morbid 
condition of the nervous system. Dejerine stressed the syphilitic side 
of laryngeal vertigo, but I agree with Charcot that one must consider 
such cases as the appearance of symptoms of laryngeal vertigo in 
patients subject to tabetic laryngeal crises. There is no evidence that 
the essential characteristics of laryngeal vertigo are dependent on tabes 
or any other syphilitic manifestation. 

In 1876, Charcot * directed attention to a rare sequence of symp- 
toms which he called laryngeal vertigo, and in 1879 he published 
four cases, of which the outstanding characteristics were: 

1. .\ cough, severe or slight, preceded in three of the cases 
tickling of the larynx. 

2. A fall to the ground, with or without loss of consciousness 
without convulsive movements. 

3. Rapid recovery. The patient would get to his feet wit! 
ew seconds of falling without dulness or confusion of intellect 


\u milieu de cette quinte de toux, le malade tombe a terre, completement 


presque aussitot 


le connaissance, ou simplement étourdi. D ailleurs, il revient 
lui, et se releve, ne conservant, le plus souvent, aucune impression dhébétude, a la 
suite de son attaque; d’autres fois, au contraire, éprouvant pour quelque temps une 
ertaine confusion des ses idées.2 (In the midst of that fit of coughing, the patient 
lls to the ground, unconscious or simply stunned. Almost immediately 

recovers consciousness and gets up, retaining most frequently no feeling of dulness 


is a sequel to the attack; at other times, on the contrary, experiencing tor s 
ne a certain confusion of his ideas.) 


[here might be several attacks in a day (in one case, five) 
the third of Charcot’s cases the patient was suffering from bronchitis 
nd asthma. 

The attack was quite distinct from asthmatic paroxysms. It was preceded | 
burning and tickling referred to the region below the larynx, followed by 


1. Charcot: Progrés méd. 7:317, 1879 
2) 


. ‘ ; . 
2. Luc, H.: Les névropathies laryngées-Vertige larynge, Paris 
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coughing. The patient then experienced giddiness, and almost at the same tiny 
the fingers of his left hand became flexed, the left arm became stiff in the position 
of extension and was raised almost as high as the head, while the whole limb gave 
three or four convulsive twitches. [Compare the voluntary movement of correction 
in the case of narcolepsy and cataplexy reported by Wilson.*] The patient then 
lost consciousness and when he recovered found himself on his left side. At times 
the premonitory cough was only followed by noisy inspiration, and a feeling of 
suffocation, without further symptoms. Laryngoscopic examination showed only 
slight hyperaemia of the larynx. 


Charcot * believed that the patient fell down from giddiness rather 
than loss of consciousness, and that in this disease there is a clinical 
phenomenon analogous to Méniere’s disease—a vertigo sui generis of 
laryngeal origin similar to auricular or gastric vertigo, a reflex from 
the larynx. The term laryngeal vertigo persists in textbooks, though 
it early met with opposition from those who reported analogous cases 
and who preferred to describe it under other and diverse names, for 
example: Krishaber, spasm of the glottis in the adult; McBride, a 
rare form of laryngeal neurosis; Gray, laryngeal epilepsy; Ferreri, 
laryngeal ictus. 

Nearly all the cases reported have been associated with coughing, 
in some cases severe and paroxysmal, in others slight, but they differ 
materially in details. Let me quote a few: 


Gray’s Case.5—“In February, 1880, there came to consult me a man aged 55 
years, who stated that about a month before he had begun to have a cough, and that 
when it was severe he would lose consciousness for a short time. There was no 
history of any convulsive movements whatever. These coughing spells were 
always preceded by a burning and tickling sensation about the level of the larynx 
A thorough laryngoscopic examination was made by my friend, Dr. Thomas R 
French, and nothing abnormal was discovered. In 1863, seventeen years befor: 
seen by Dr. Gray, the patient had been wounded on the head by a bullet, which 
ploughed up the tissues over the skull from brow to vertex, somewhat to the right 
of the median line. He was shortly afterward affected by losses of consciousness 
similar to the present ones and they continued for about two months. During the 
interval he has had colds innumerable, but never any vertigo or loss of con- 
sciousness.” 

LEFFERT’s Case.2—“A gentleman, young, strong, and free—as I have assured 
myself by careful physical examination—from any abnorimality of either heart, 
lungs or kidney, is sitting at his dinner-table surrounded by friends. Suddenly h« 
has a slight attack of spasmodic cough, and a second later falls to the floor uncon- 
scious. Almost immediately he arises, resumes his seat and the conversation at 
the point where it was interrupted. This is not the first attack of this character 


that my patient has had. Several have occurred during the past eight years, and 


3. Wilson, Kinnier: Brain 51: 87, 1929. 
4. Charcot, quoted by Luc (footnote 2). 
5. Gray: Am. J. Neurol. & Psychiat., Nov., 1882 
. Leffert: Arch. Laryng. 4:64, 1883. 
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with much greater frequency—so frequent, indeed, that he has retained no recollec- 
tion of the number—attacks of partial unconsciousness, always preceded by the 
same paroxysmal attack of coughing, have occurred. They last but a few seconds, 
are preceded by blurring of vision, with dizziness and vertigo, and pass away 
instantly, leaving him clear-headed and bright. I have said that he is a young and 
strong man, free from organic lesions. He has an incomplete history of hereditary 
neurosis. There is no evidence of any convulsive movements during his attacks. 
[hese latter are always ushered in by tickling in the larynx and violent cough; 
the face becomes suffused.” 

LEFFERTS CASE 2,6—“It likewise concerns a young, strong man, and his 
history would be a repetition of the first, with the exception that his attacks 
are not so severe; he has had but two unconscious falls and he does not live in 
dread of sudden accident in the street or elsewhere. He has no history of other 
neurosis. A sister is decidedly neurotic. The history of his affection dates back 
one year only.” 

McBripe’s Case.?—“D. M., aged 35 years, married, consulted me October 22, 
1883, giving the following history: Eight months ago he swallowed a fish-bone, 
which stuck in his throat and, as the patient thinks, remained there half an hour. 
Iwo days afterward, on going to bed, he experienced difficulty in breathing, and 
this symptom became so marked that he got up and paced the floor during the 
whole night. Castor oil was administered and the throat poulticed, while the 
patient remained in bed for a week during the whole of which time—to use his 
own words—he ‘felt inclined to be choked.’ After this he thought himself able to 
work, but was obliged to desist owing to attacks of giddiness. While sitting at 
work (boot-closing) his breathing seemed suddenly to stop and his head began to 
swim. This sensation was described by the patient as giddiness, but further 
questioning soon elicited the fact that in no sense was it a true vertig: In the 
latter, surrounding objects, or sometimes the sufferer, seem to revolve or rotate: 
but no such subjective phenomena were experienced by the patient whose case we 
are considering. During the attacks it was noticed by those in the room that his 
face became pale and remained so for some time afterward nsciousness was 
never lost, neither were there any convulsive movements. T! 

a short cough and the throat felt as if being “squeezed 


its were preceded 


vas never any feeling of burning or tickling in the region of 


igain to use his own words—all the breathing mac 
patient was never aware of any special exciting cause 
ame on when he felt quite at ease. On one occasion, w 
became pale and fell back into a chair, so that his wife 
inking that death was imminent; but even during this 
nsciousness. Examination of the throat showed congestion 
sterior wall of which was granular and the uvula was drawn t 
irynx was congested, and in phonation the slightly thickened 
et as accurately as in health. 
I think the description fully confirms the view of Krishaber that the 
due to spasms of the glottis. My patient presented a well-marked 
ism, not only in the region of the larynx, but throughout tl 
tem. Thus, he had exaggerated tendon reflex, ankle clonu 
the palate muscles, and occasionally suffered from spasmod 


7. McBride: Edinburgh M 
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While the cough was the initial symptom stressed by most writers, 
cases are recorded in which the cough was not present or in which it 
was associated with other factors. 


KRISHABER’S CaAsE.5—‘The patient, X, a male, was lame from an old-standing 
articular affection, but there was no neuropathic history. At the age of 21 years 
he had pleurisy, followed by complete cure, and auscultation revealed no changes 
in the thoracic organs. At 25, the patient had syphilis, but no tertiary phenomena 
showed themselves. He married at 32 and had three children, of whom two died 
in early infancy, while the oldest is of sound constitution. X was in the enjoyment 
of good health when, fifteen months ago, he was attacked by loss of consciousness 
in consequence of violent emotion. That he did not fall is explained by the fact 
that he was seated at the time. In the course of the same day he had several 
attacks of dry cough, followed each time by dizziness, but without loss of con- 
sciousness. Little by little the cough was disappearing, when about six or eight 
days from the first attack, on making an effort, he was attacked by a slight cough 
followed by loss of consciousness. This time he fell and bruised his forehead. 
After recovering he felt slightly stunned, but was soon again able to resume his 
occupation. On the next day another attack was experienced on the street, pro- 
duced, according to the patient, by a sudden noise, and he again fell down uncon- 
scious, but does not remember whether this attack was preceded by cough like the 
others. According to those who went to his assistance, unconsciousness lasted a 
short time only, but the patient became very pale. The fourth severe attack 
occurred under peculiarly characteristic circumstances. X was in a steamer, look- 
ing at the bank of the river, when another vessel crossed near that in which he 
was; under the influence of this surprise the paroxysm originated. On this occa- 
sion the patient distinctly remembered that he was immediately attacked by cough 
and vertigo, which made him lose consciousness. After this the patient wished to 
get on the bridge, but on attempting to ascend he was again overtaken by cough 
and giddiness, which obliged him to sit down. He thought that he did not los 
consciousness on the second occasion; during the remainder of the day there 
occurred fits of coughing, which were only followed by slight mental confusion, 
which the patient compares to the sensation experienced after receiving a blow 
on the head. He is, however, perfectly conscious of the fact that the starting 
point of the attack is the larynx, and instinctively puts his hand to his throat on 
each occasion of their recurrence. In both slight and severe attacks, followed or 
not by loss of consciousness, two phenomena command attention; the first pre- 
monitory symptom was cough, always very slight and with little noise, but succes- 
sive and rapid like the last of a paroxysm of whooping cough, while the second 
was arrest of all the muscles of respiration. 

“The fact that laryngismus exists in certain cases of locomotor ataxia, where 
it constitutes for a long time perhaps the only premonitory sign, gives a certain 


value to the supposition that spasm of the glottis even apart from the tube, is tied 
up with some trouble, profound or transitory, of the nerve centers, and particularly 
of the bulb of the pneumogastric or of one of its branches.” (Italics are mine.) 


Ferreri’s CAsE.°—‘“Six months before, the patient had been dining with a com- 
pany of gay holiday companions, had not drunk too much and had been listening 
to one of his friends tell a funny story. He was seized with violent laughter, and 


8. Krishaber, M.: Laryngisme de l’adulte ou ictus laryngé, Ann. d. mal. de 
loreille, du larynx 8:12, 1882. 
9. Ferreri, G.: Rev. de laryng. 46:293, 1925. 
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suddenly, without experiencing any sensation other than a slight torpor in the 
throat, he fell from his chair and lost consciousness. The attack lasted only a 
few seconds and he recovered without any assistance and without experiencing 
further special sensations of illness. This happened again two or three times, 
always occasioned by immoderate laughter. At first the patient did not take care 
to guard against these attacks of fainting, attributing them to excessive heat, either 
due to sunny streets or to hurry in getting to the meeting-place of his friends. But 
now he was much alarmed and tried to laugh as little as possible. On objectiv® 
examination the larynx was normal.” 


AutHor’s Case.—W. T. C., a man, aged 75, presented the following history as 
written by himself, Oct. 1, 1930. . 

“Statement of particulars which I remember, regarding five different attacks 
which I experienced in drinking or trying to drink water: 

“1. My first attack occurred about the year 1908, when living in Highland Park, 
Illinois. After dinner, at seven o'clock, I read until nine, when I felt tired and 
sleepy. I then went to my room, stopping in the upper hallway to get a glass of 
cold water. After drinking about half of the water, I fainted and fell to the floor 
When I regained consciousness, I was lying on my back holding the half-filled 
glass of water in my right hand. My impression at the time was I had been 
unconscious only a few minutes. I had no uncomfortable feeling afterward and 
had a good night’s rest. A few days afterward I reported the incident to our 
family physician, who thought it of no particular importance. 

I next had a similar attack at Excelsior Springs, Missouri, in the springs 
1914 or 1915, where I had been with three friends. One rainy morning about 
o'clock, two of my friends went with me into a room where different kinds 
mineral water were served to guests. Each of us took a glass of some kind ot 
cold water, and while drinking my glass I fainted and in falling struck my head 
on the sharp corner of an open door back of me. I remember recovering very 
quickly and was raising myself from the floor before anyone reached me and was 
able to get on to my feet with little or no assistance. I also remember a scream 
from the colored woman attending the water fountains. My scalp was cut and 
bleeding. My mind was perfectly clear and after the house physician had dressed 
the wound I was entirely comfortable, ate a good luncheon and lf 
aiternoon. I was living in Chicago at this time and shortly 
reported this incident and the first one to Dr. Frank Billings 
what had happened and my recollection is that he did not attach 
nportance to it. 

“3. I next had another attack in my room in Chicago, in 1920 or 1921. This 
happened about ten o’clock in the evening, when I took a glass of cold water from 
a thermos bottle in my room. I fainted when drinking and fell to the floor, but 
regained consciousness quickly and did not feel any ill effects from the fall 

“4. The next attack occurred about May 9, 1930, when I was in Florida. Whet 


I arose in the morning, about seven o’clock, I went to the bathroom, filled a glass 


’ 


with hot water from the faucet and fainted on beginning to drink it. I remember 


that, when my throat contracted, putting the glass of water on the washstand 


before falling, and also remember having had some kind of a dream before regain- 


ng consciousness. I quickly recovered and found the glass where I thought I had 


it, finished drinking the water in it, shaved and took my bath as usual 


“5. The next attack was in the morning, September 23, 1930, at my home in 


_hicago. I arose as usual about seven o'clock, went to the bathroom and ope ned 


hot-water faucet to take a glass of warm or moderately hot water. When I 
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began to drink the water, I felt my throat contract and realized I was about t 
faint. I remember trying to protect myself from falling by putting my left hand 
on the washstand. The next thing I was conscious of was a dream from which 
I awoke to find myself flat on my back with the empty water glass unbroken at 
my side. I got up, not at all alarmed, turned on the water in the bathtub, shaved, 
bathed and dressed. 

“IT cannot remember having had any uncomfortable feeling or any disagreeabk 
sensations after any of the above mentioned attacks, though at times on swallowing 
there are indefinable catches in the throat.” 

The patient was an active and very intelligent business man. The larynx was 
normal ; careful examination showed no motor or sensory abnormality. The lungs 
and heart were normal. There was a slight granular pharyngitis, not sufficient to 
give trouble. There was no auditory or vestibular abnormality; the vestibular 
responses were normal. The patient had always been healthy; there was no his- 
tory of abnormal somnolence and no family history of neurosis. There had been 
no specific disease. The patient did not smoke but chewed tobacco, much less now 
than he did as a boy. The essential points were: 

1. While drinking water he would fall to the floor, the fall always being pre- 
ceded by a feeling of contraction of the throat. 

2. Rapid recovery. When he fell, he would rise before any one could reach 
him, 

3. Complete recovery, without physical tiredness or fatigue. 

While the patient declared he became unconscioius, this may be doubted, becaus« 
on one occasion the glass, half-filled, remained unbroken in his hand, and the 
question arises, if he had become unconscious or had fainted, would he have retained 
in his hand the glass half-filled with water (attack 1)? The sequence of events 
up to the fall showed that the patient was conscious; he placed the glass on a 
safe place before he fell (attack 4); on the floor he was conscious, he heard th« 
colored woman scream (attack 2). On the other hand, there is history of a dream, 
and the question may be asked, can one dream while conscious ? 


CATAPLEXY 

Turning now to cataplexy, if one may judge from the number of 
articles that have recently appeared, this symptom complex is attracting 
considerable attention from neurologists. I take the following as a 
definition of cataplexy: A peculiar proneness to the development of 
a transient condition of physical powerlessness under the influence ot 
emotion, excitement, laughter, rage, so that the patient’s knees give 
way and he may sink to the ground without any loss of consciousness.*’ 
Narcolepsy (a definite brief sleep interrupting a normal state) is not 
unusually associated with cataplexy. 


It is apparent that many characteristic symptoms bind laryngeal 
vertigo to cataplexy. (1) The sudden fall of the patient to the ground, 
or, as I would like to put it, a loss of power in the lower limbs. (2) 
The brevity of the attack. It may be over in a few seconds. (3) The 
immediate and complete recovery. The question of the presence or 


10. Wilson (footnote 3, p. 66). 
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the loss of consciousness in laryngeal vertigo is difficult to determine, 
but there are a number in which the history indicates that consciousness 
is retained. I have given reasons why, in my case, loss of consciousness 
is doubtful. It appears, therefore, in these respects, probably also in 
others, that laryngeal vertigo allies itself with or merges into cataplexy, 
though in no case is narcolepsy present. Krishaber’s case of laryngeal 
vertigo, Ferreri’s case, also my case, might be classed as cataplexy by 
the neurologist. 

In cataplexy, the neurologist probably would locate the initial 
stimulus in the emotional area (Kinnier Wilson) ; the laryngologist 
places it definitely in the peripheral respiratory mechanism of the 
larynx. The neurologist emphasizes the lack of tone in the limbs; the 
laryngologist has emphasized the syncope. The laryngeal onset has 
heen ignored by the neurologist, who places emphasis on the narcolepsy. 
The laryngologist has concentrated too much attention on a vascular 
factor causing passive pulmonary congestion and syncope, failing 
to grasp the significance of Charcot’s term vertigo sui generis, and has 
ignored the possibility that Charcot was not considering specifically 
an association with the peripheral organ in the ear, but the intracranial 
connections to which it is united. ° 


THEORIES OFFERED TO EXPLAIN THE CAUSATION 
OF LARYNGEAL VERTIGO 

Since it appears that laryngeal vertigo and cataplexy have the same 
essential symptoms and that the laryngologist has apparently taken too 
limited a view of its causation, and the neurologist ignored a possible 
laryngeal factor, it would seem advantageous to review its etiology 
with the wider outlook that here not two separate clinical entities 
but closely related clinical phenomena are being dealt with. 

To some it has presented the marks of an epileptic attack, hence 
the term, laryngeal epilepsy.** This hypothesis has not received much 
support, since so many of the signs and symptoms of epilepsy are 
wanting. In many there is often no loss of consciousness. In my 
case the long interval during which the attacks occurred, 1908 to 
1930, without other symptoms arising, the absence of hereditary pre- 
disposition, of premonitory symptoms, of tonic or clonic contractions, 
of after-effects, seem against this hypothesis. In short, such an attack 
could only be classed as epileptic if it occurred in addition to a typical 


ittack.?* 


11. Mackenzie, Dan: Diseases of the Throat, Nose and Ear, St. Louis 
losby Company, 1920, p. 151. 

12. Oppenheim: Textbook of Nervous Diseases for Physici 
Edinburgh, O. Schulze & Co., 1911, vol. 2, p. 1209. 
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The current theories may be divided into vascular and reflex. 

Vascular Theory.—1. Direct disturbance of pulmonary circulation 
from intrathoracic pressure, causing syncope, including cases related 
to a Valsalva experiment.’* 2. Passive cerebral congestion from 
paroxysms of coughing. 

Causation from a direct disturbance of pulmonary circulation has 
been ably discussed by McBride."* 

In every case so far reported the fit was preceded by a short cough or, in other 
words, by a series of spasmodic inspirations, followed by spasmodic expirations, 
with partially closed glottis. Now there can be little doubt that the complete 
spasm of the glottis will replace the act of coughing, and that it, therefore, occurs 
just after a full inspiration. To the physical conditions thus produced within the 
thoracic cavity I believe the attacks to be due. I have little doubt that, in the 
paroxysms which characterize the disease under consideration, a closure of th« 
glottis occurs immediately after full inspiration; this is immediately followed by an 
attempted expiration, and as a result, the patient either faints or gets dizzy 
Immediately syncope is produced, or, in some cases, just before this stage is reached 
the spasm relaxes and the attack is over. 


It cannot be disputed that associated with a severe coughing spell, 
a continued closure of the glottis will increase intrapulmonary pressure 
so that there may occur a severe disturbance of pulmonary and cere- 
bral circulation which may result in unconsciousness, a fall to the 
ground or even convulsions. This is not unusual in whooping cough 
in children; it may occur in tabetic persons during a laryngeal spasm, 
it may occur in chronic bronchitis, and also in laryngeal vertigo when 
the spasm is long continued. Cyanosis has been noted in a few cases 
of laryngeal vertigo; pallor was noticed in two cases by Knight. But 


such congestions, pulmonary or cerebral, arising from coughing, must 
be regarded as incidental and nonessential, since they are at times 


wanting. The cough is often a minor phenomenon, e. g., Krishaber’s 
case, and was absent in the cases quoted by Ferreri, Wilson and others. 
Referring to cerebral congestion, the results of coughing and the phe- 
nomena which it can produce and with an intimate knowledge of 
Charcot’s position, Luc’® said: 


Shall we say that it is concerned in laryngeal vertigo? We believe not, and 
we think it would be logical not to deviate from the accepted term clearly assigned 
by Charcot, but reserve it exclusively for cases where the loss of consciousness 
seems plainly independent of the passive congestion engendered by the cough and 
perhaps produced by a reflex of laryngeal origin. Only in these circumstances 
laryngeal vertigo deserves to be compared to auricular or to gastric vertigo. 


13. Negus, V. E.: The Mechanism of the Larynx, St. Louis, C. V. Mosby 
Company, 1929, p. 264. 

14. McBride (footnote 7, pp. 796-797). Turner, A. L.: Diseases of the Nos: 
Throat and Ear, ed. 2, New York, William Wood & Company, 1927, p. 200. 
15. Luc (footnote 2, p. 76). 
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Reflex Theory.—Many writers admit the probability of a laryngeal 
reflex as the causal factor, but believe that there follows a disturbance 
of cerebral circulation by reflex irritation through the vagus on cardiac 
or vasomotor centers, producing a syncope; though it has been also 
suggested that a disturbance of vascular and cerebrospinal tensions 
must be considered. Ferreri, in the discussion on the pathogenesis of 
laryngeal vertigo, rejected the hypothesis of a reflex along the vagus 
producing a serious disturbance of cerebral circulation. He believed 
it is more probable that there is a state of unstable cortical equilibrium 
which results in convulsive discharge and loss of consciousness of 
syncopal type (in his case loss of consciousness lasted for a few sec- 
onds and recovery was immediate and complete), and that the pro- 
vocative spark coming from the laryngeal mucous membrane is sufficient 
in susceptible persons to produce the crisis. That the symptoms of 
laryngeal vertigo arise from a laryngeal reflex seems to me the most 
likely hypothesis. However, I cannot believe that the reflex acts imme- 
diately and wholly on the cardiac or vasomotor centers, producing a 
syncope, and certainly in my patient no sign of unstable cortical equilib- 
rium was present over the many years he had been subject to the 
attacks. 

It is undeniable that a reflex from the larynx, through the superior 
laryngeal, can slow the respiration and the heart. But to produce 
inhibition of the heart sufficient to produce syncope it would be neces- 
sary for it to be severe or to act on a very susceptible patient. Further, 
the rapid and complete recovery in many cases is difficult to explain 
on the hypothesis of syncope. It is true that my patient felt he was 
going to faint; that he did not faint appears evident from the glass 
remaining in his hand after the fall, unbroken. On one occasion, 
Weber, while experimenting on himself, increased intrapulmonary pres- 
sure and produced actual syncope, which he thus described: 

During this interval of unconsciousness slight convulsive twitchings of the face 
were noticed by the bystanders, and as consciousness returned all recollection of 
what had taken place was so obliterated that, in spite of the fact that my puls« 
was being counted aloud as before, I could not at first remember where I was 
and what was happening.'® 


Compare this statement with my case and with that of Leffert, 
who said: 


Suddenly he has a slight attack of spasmodic cough and a second later 


the ground. Almost immediately he arises, resumes his seat and the conv 
tion at the point where it was interrupted. 


When my patient fell he was raising himself before any one could 


reach him. He got up, shaved, went to business or played golf. The 


16. McBride (footnote 7. p. 799) 
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hypothesis that the symptoms associated with laryngeal vertigo are duc 
to syncope produced by increased pulmonary pressure is open to the 
further objection that it would necessitate a separation of the cases 
reported into two divisions, with and without syncope, and, further, 
would set apart cataplexy in a group by itself, notwithstanding that the 
essential symptoms are alike. 

As an alternative, I would ask you to view the significance of the 
laryngeal reflex from a different standpoint. It will be noted that the 
symptom complex is in each instance preceded by or associated with a 
motor act which demands a closure of the glottis or laryngeal aperture, 
with a resulting momentary arrest of respiration. 

Coughing: The act of coughing requires that the glottis contract 
suddenly, and at times it does so vigorously. Then through it there 
are forced loud expiratory efforts which produce enforced opening, by 
means of which an irritant is expelled. The essential is closure; for 
my purpose it matters not whether it is obtained by the sphincters 
alone or aided by the ventricular bands. 


Laughter: Laughter, as has been noted, is a factor common to 
laryngeal vertigo and cataplexy. It is associated with closure of the 
glottis. It consists of short rapidly succeeding expiratory movements 
through the approximated vocal cords which are now brought together 
and now separated. With it, there is a trembling of the soft palate 
and the production of high clear inarticulate tones. Levin ** noted in a 
cataplectic attack that when the patient began to laugh he felt a catching 
sensation in his throat, an inability to get his breath. It is also recorded 
that the act of laughing will not produce the symptom complex in a 
patient who suffers from cataplexy should the patient be able to inhibit 
the motor act of laughing.* 

Drinking and Deglutition: At the first act the aperture of the larynx 
is closed by the infolding of the arytenoid epiglottic folds and the 
cartilages of Wrisberg and Santorini, and the larynx is pulled up to 
the epiglottis. At the same time inspiration is inhibited. 

Surprise: In surprise there is an arrest of respiration with closure 
of the glottis. If the larynx is examined when a subject voluntarily 
is asked to express surprise, the glottis can be seen to close during the 
initial act. The emphasis placed by the neurologist on the role of the 
emotions in cataplexy does not exclude a laryngeal relationship, as a 
comparative study of the development of the larynx indicates.** 


17. Levin, Max: Narcolepsy, Gelineaus’ Syndrome and Other Varieties oi 
Morbid Somnolence, Arch. Neurol. & Psychiat. 22:1172 (Dec.) 1929. 

18. Wilson, J. Gordon: Some Points in Comparative Anatomy in the Anthro- 
poidea, Tr. Am. Laryn. A., Dec., 1910, p. 23. 
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It would appear, therefore, that in laryngeal vertigo and at least in 
some cases of cataplexy there is a common factor, closure of the larynx 
and arrest of respiration; following this comes a fall to the ground. 
Should the closure be prolonged, especially if the initial cause of the 
closure is a paroxysmal cough, there is superadded an increase of intra- 
pulmonary pressure sufficient to produce syncope, and this may appear 
as a distinct clinical form. It is to be noted that a paroxysmal cough 
may produce syncope in no way resembling laryngeal vertigo as it is 
defined. 

The fall to the ground can be best explained by the inhibition or 
diminution of tonus in the postural muscles of the body. This seems 
to be the most likely hypothesis in the case I have recorded. Anatomic- 
ally, there is a close proximity in the medulla of the center for tonus 
and the center for laryngeal fibers which increase and control respiratory 
rhythm in the medulla. Further, there is increasing evidence that muscle 
tonus is closely associated with respiration.’® 

It may be asked what is the significance of this rare complex. No 
satisfactory answer is at hand. Even the recognized relation of tonus 
to respiration does not seem to offer an adequate explanation of its 
occurrence. With this in mind one is tempted to link up two primitive 
reflexes. , 

1. A primitive function of the larynx is protective for the pul- 
monary organ, evolved to keep out everything but air, and is controlled 
by the sphincters, the older of the two groups of muscles, sphincters 
and dilators. Voice is an evolutionary addition, arising in an adaptable 
position. The protective function of the larynx is emphasized by the 
presence in mammals, including man, at the entrance to the larynx, of 
perfectly developed taste buds in which the primitive function of pro- 
tection persists.*° 

2. A drop to the ground is seen as an involuntary protective action 
in many animals when startled, e. g., jack rabbit, the toad, in certain 
birds and lizards, receiving various names, such as, death, inhibition, 
feigning, playing possum and animal hypnosis. The drop can be 
explained by diminution of tonus in the postural (extensor) muscles 
of the body. Increase of tonus in these muscles, rigidity, is better 
known. The center for kinesthetic postural reflexes lies behind the plane 
of entrance of the eighth nerve, close to the center for laryngeal 
(respiratory) fibers. 

Are these two biologically old reflexes associated for self-preserva- 
tion in primitive vertebrates? In man, is there in laryngeal vertigo and 


19. King, C. E.; Blair, E. A., and Garrey, W. E.: Am. J. Physiol. 97:333, 
1931. Henderson, Yandell: The Volume of the Circulation and Its Regulation by 
the Venopressor Mechanism, J. A. M. A. 97:1265 (Oct. 31) 1931. 

20. Wilson, J. Gordon: The Structure and Function of the Taste Buds of the 
Larynx, Brain 28:339, 1905. 
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in cataplexy a reversion, the revival of an ancestral reflex? These ques- 
tions at present remain unanswered. One dwells sympatheticall) 
on the thought present with Kinnier Wilson when he wrote concerning 
cataplexy. “It is conceivable that we have here through disease stumbled 
upon a biologically old automatism, a defense-reaction in which immo- 
bility is of advantage to the frightened animal struck all of a heap.” 


SUMMARY 

1. Laryngeal vertigo is a sequence of abnormal motor responses 
produced reflexly from the larynx and its associated respiratory mecha- 
nism, by closure of the larynx under conditions not yet understood. 

2. The essential phenomena are a sudden fall to the ground and a 
speedy and complete recovery, with or without loss of consciousness. 

3. Frequently superadded clinical phenomena are observed traceable 
to a more prolonged closure of the larynx with increase of intrapul 
monary pressure. 

4. Neither those cases in which consciousness is retained nor thos« 
in which syncope occurs are to be regarded as distinct but as due to 
the same laryngeal closure and reflex. 


5. Reasons are given why laryngeal vertigo and cataplexy are to 


be regarded as related clinical entities presenting at times characteristics 
that differentiate the one from the other. 

6. The pathogenesis is not known. Reflex inhibition of tonus, from 
laryngeal closure and arrest of respiration, is suggested. 
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THE SPECIFIC PROPHYLAXIS OF PNEUMOCOCCUS 
AND OF STREPTOCOCCUS MENINGITIS 


II. VACCINE PROPHYLAXIS * 


JOHN A. KOLMER, M.D. 
AND 
K. W. AMANO, M.D. 


PHILADELPHIA 


Fortunately while pneumococcus and streptococcus meningitis are 
uncommon complications of paranasal sinusitis, otitis media and mas- 
toiditis, yet the dreadful mortality of these meningeal infections, 
despite newer methods of treatment,’ warrants serious consideration 
of the possible value of immunologic measures for their prevention. 

In a previous communication * we have shown that pneumococcus 
meningitis of rabbits, especially that produced by type I pneumo- 
coccus, may be prevented by the administration of Felton’s antipneu- 
mococcus serum. The results with types II and III pneumococci were 
less pronounced but not without some encouragement, as was likewise 
the prevention of streptococcus meningitis, produced with a hemolytic 
strain, by the administration of antistreptococcus serum with special 
reference to scarlet fever antitoxin. 

On the basis of these results we advised the more frequent bacterio- 
logic examination of the secretions in cases of paranasal sinusitis and 
mastoiditis before or during operation and the prompt administration 
of polyvalent antipneumococcus or antistreptococcus serum to those in 


whom the surgeon feared the possible development of meningitis. 


* Submitted for publication, Nov. 30, 1931. 

*From the Research Institute of Cutaneous Medicine of 
by a grant from the Daniel J. McCarthy Fund for Researcl 
emple University. 

* Thesis presented by Dr. K. W. Amano to the Faculty in Otolaryngology ot 
the Graduate School of Medicine of the University of Pennsylvania in partial 
fulfilment of the requirements for the degree of Doctor of Medical Science 

1. Kolmer, J. A.; Rule, A. M., and Madden, B. The Chemotherapy and 
Serum Therapy of Pneumococcus and Streptococcus Meningitis: VI. The Cere- 
hral-Cisternal-Spinal Lavage Method of Treatment for Septic Meningitis, Arch 
Otolaryng. 9:428 (April) 1929. VII. The Intracarotid Treatment for Experi- 
mental Pneumococcus Meningitis, ibid. 9:509 (May) 1929. Kolmer, J. A The 
Intracarotid Method of Treatment for Meningitis with Recoveries, J. A. M. A. 
96:1358 (April 25) 1931. 

2. Kolmer, J. A., and Amano, K. W.: The Specific Prophylaxis of Pneumo- 
occus and Streptococcus Meningitis: I. Serum Prophylaxis, Arch. Otolaryng 
14:245 (Aug.) 1931. 








ARCHIVES OF OTOLARYNGOLOGY 


PURPOSE OF INVESTIGATION 

In cases of chronic sinusitis, especially ethmoiditis and sphenoiditis, 
as well as in some cases of chronic otitis media requiring operative 
procedures, it is proper to inquire into the possibility of raising immuno- 
logic resistance by the preliminary administration of autogenous vac- 
cines to the point where some protection may be afforded against 
possible meningitis whenever there is sufficient time for such pre- 
operative preparation. This would appear to be particularly indicated 
when very careful bacteriologic examination shows the presence of 
pneumococci or streptococci, since these are of particular importance 
from the standpoint of meningitis. 

The purpose of the present investigation was to study this question 
by the administration of pneumococcus and streptococcus vaccines to 
rabbits by different routes of administration and to determine the degree 
of acquired resistance to meningitis by infecting the animals intra- 
cisternally or intratympanally with the same virulent strains employed 
in immunization. 

Since staphylococcus meningitis is much rarer, we have not included 
this infection in our study, particularly since it is very difficult to pro- 
duce staphylococcus meningitis in rabbits. But in exceptionally severe 
staphylococcus sinusitis requiring extensive operative procedures, it 
would appear quite likely that the preliminary administration of autoge- 
nous vaccines along the lines advocated in this paper for immunization 
with pneumococci and streptococci may be of value in affording some 
protection against the extension of the infection to the meninges. 

In this connection it may be stated that vaccines of meningococci 
have been employed to some extent and apparently with some success 
in active immunization against meningococcus meningitis, especially in 
institutional outbreaks of the disease, but we have not been able to find 
any references in the literature on the subject of our investigation, 
namely, vaccination against experimental pneumococcus and _ strepto- 
coccus meningitis of rabbits. 


METHOD OF STUDY 


Types I, II and III pneumococci and a strain of hemolytic streptococcus virulent 
for producing meningitis in rabbits were employed for the preparation of vaccines. 
These were administered to large numbers of rabbits by various routes to determine 
the influence of dosage and route of administration on acquired resistance to 
meningitis. 

In this connection special interest was placed in the results observed from the 
oral administration of living and heat-killed pneumococcus vaccines in view of the 
investigations of Ross,? who found that a high degree of immunity could be induced 


3. Ross, V.: Oral Immunization Against the Pneumococcus, J. Exper. Med 
51:585, 1930; J. Immunol. 12:219 and 237, 1926; J. Lab. & Clin. Med. 12:566, 
1927; Proc. Soc. Exper. Biol. & Med. 24:273, 1926. 
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in rats against pneumococcus septicemia by the oral administration of tissues con- 
taining this organism as well as by feeding acid-killed, bile-dissolved and mechan- 
ically disrupted pneumococci and the specific polysaccharide of type I. 

After the administration of the different vaccines the serum of each animal was 
tested for agglutinins for the respective organisms as a measure of antibody 
response, and the animals were then infected intratympanally or intracisternally 
with the same organisms to determine resistance to meningeal infection. 

A large number of unvaccinated animals were inoculated at the same time and 
in the same manner in each experiment as controls on the production of meningitis. 

The vaccines were prepared by cultivating the respective organisms in suitable 
broth mediums for twenty-four hours. The cultures were then thoroughly cen- 
trifugated, and the organisms from each 10 cc. were suspended in 1 cc. of sterile 
physiologic solution of sodium chloride and heated at 60 C. for one hour. 

Amounts of 10 cc. of living twenty-four hour cultures were also administered by 
stomach tube once a day for thirty days, but roughly 70 per cent succumbed with 
pneumonia or septicemia during the period of immunization with type I pneumo- 
coccus and 25 per cent with type III; there were no deaths from our type II strain 
or from the culture of streptococcus by this route of administration. 

Large healthy adult rabbits weighing approximately from 1,500 to 2,000 Gm 
were employed in all experiments. 

Five different methods of administration of the vaccines were employed as 
follows: 

1. By subcutaneous injection in a dose of 1 cc. per animal every five days for six 
injections. 

2. By intracutaneous injection in a dose of 0.2 cc. per animal every five days for 
six injections. 

3. By intravenous injection in a dose of 0.5 cc. per animal every five days for six 
injections. 

4. By oral administration (stomach tube) in a dose of 5 cc. per animal once a 
day for thirty days. 

5. By oral administration (stomach tube) in a dose of 10 
living twenty-four hour broth cultures once a day for thirty days. 

From one to three weeks after the last dose the blood serum of each rabbit was 
titrated macroscopically for agglutinins for the organism employed in immunization 
These tests were incubated at 37 C. for two hours and then placed in a refrigerator 
over night when the readings were made. 

All of the immunized animals were then inoculated intratympanally 
cisternally under ether anesthesia with sufficient numbers of virulent organisms t 
produce meningitis in all or a large percentage of unvaccinated controls 


RESULTS WITH TYPE I PNEUMOCOCCUS 


The strain employed was of such virulence that the intratympanal 
inoculation of about 1 cc. of eight hour broth culture produced fatal 


meningitis in all of the unvaccinated controls within a period of three 
lays. Blood cultures at the time of the necropsies were positive. 

The results of one experiment are briefly summarized in table 1: 
they show definitely that it is possible successfully to vaccinate rabbits 
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against type I meningitis. Best results were observed after intra- 
cutaneous and intravenous injections of heat-killed vaccine and the oral 
administration of living cultures, the percentages of protected animals 
by the various routes of immunization being approximately as follows: 


By subcutaneous immunization: 25 per cent survived 

By intracutaneous immunization: 88 per cent survived 

By intravenous immunization: 100 per cent survived 
Vaccine by oral immunization: 25 per cent survived 

Living culture by oral immunization: 100 per cent survived 


In this connection it is also of great interest to note that the acquired 
immunity would appear to persist for at least five months since seven 
vaccinated animals (three intracutaneously, one intravenously, one by 
vaccine orally and two by living culture orally) survived and escaped 


TABLE 1.—Results After Immunization with Type I Pneumococcus 


Results of Intratympanal 
Inoculation 
= ~ —_—_—_—e 
Fatal Percentage of 
Route of Immunization Number Survived Meningitis Survivals 


PI, cc ccwaetncvoee cakes 4 1 25 


RT ere ree 8 7 88 
PN iedenaccecenduriscccne i 100 
Sp itrdaicd on nees raves 4 25 
Oral (living culture) 100 
Rant buareuset wonod keawneiue ; 0 


* Thirteen animals were used, but nine died during the course of immunization. 


meningitis when inoculated intratympanally five months later, while all 
of four animals used as controls inoculated at the same time developed 
rapidly fatal meningitis. 


RESULTS WITH TYPE II PNEUMOCOCCUS 

With type II pneumococcus, however, the results were not as good 
Our strain was of such virulence that the intracisternal injection oi 
0.3 ce. of a 1: 80 dilution of eight hour broth culture produced rapidl) 
fatal meningitis in about 67 per cent of unvaccinated controls. The 
results of one experiment are shown in table 2; they show that the sub- 
cutaneous and intracutaneous injections of vaccine and the oral admin- 
istration of living culture appeared to protect a small percentage of 


animals as follows: 


By subcutaneous immunization: 50 per cent survived 
By intracutaneous immunization: 50 per cent survived 
By intravenous immunization: none survived 

Vaccine by oral immunization: none survived 


Living culture by oral immunization: 50 per cent survived 





KOLMER-AMANO—PROPHYLAXIS IN MENINGITIS 551 


When it is remembered that the dose of culture injected intra- 
cisternally was reduced to the point where 33 per cent of controls 
escaped fatal meningeal infection, it will be noted that the results of 
immunization with the vaccines were very slight and much inferior 
to those observed with type I pneumococcus. 


RESULTS WITH TYPE III PNEUMOCOCCUS 
Approximately similar results were observed with our type III strain. 
About 67 per cent of the controls inoculated intracisternally with 
approximately 0.3 cc. of 1:80 dilution of eight hour broth culture 


After Immunization with Type II Pneumococcus 


Results of Intracisternal 
Inoculation 
pete hes . -_ 
Fatal Percentage of 
Route of Immunization Number Survived Meningitis Survivals 


GaeOGGGE. 6c caccscicovesccssvce 4 : 2 nO 
a 50 
Intravenous 4 0 
CE Shakscs tccccssecveees 4 0 
Oral (living culture) 4 0 
Cas 6 3b thee ins ddeewsedecss s Ss 


TABLE 3.—Results After Immunisation with Type [1] Pneumococci 


Results of Intracisternal 
Inoculation 
Fatal Percentage ot 
Route of Immunization " Survived Meningitis Survivals 
fi) 


— — 


Subcutaneous 

INEPRCHERMOOUS... 2 ccc ccccccccccess 
rer 
Oral (vaccine) 

Oral (living culture) 

Fy EE eer ere 


0 
OO 


* Four animals were used, but one died during immunization 


succumbed in from three to six days with meningitis, while 33 per cent 
escaped fatal infections. Here again the oral administration of the 
vaccine gave the highest percentage of protection, as shown in one 
experiment briefly summarized in table 3, the general results being 
approximately as follows: 


By subcutaneous immunization: 50 per cent survived 

By intracutaneous immunization: 57 per cent survived 

By intravenous immunization: 50 per cent survived 
Vaccine by oral immunization: 100 per cent survived 
Living culture by oral immunization: 33 per cent survived 


Since 33 per cent of the infected controls also escaped fatal menin- 
gitis because of the small amount of culture injected intracisternally, 


S 
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it will be noted that the percentage of survivals among animals receiving 
subcutaneous, intracutaneous and intravenous immunization was quite 
small. Since, however, both type II and type III pneumococci were 
inoculated intracisternally followed by the development of rapidly fatal 
meningitis in the majority of the controls, it is not unlikely that som: 
degree of acquired resistance among the vaccinated animals may have 


been masked by the severe infections. 


RESULTS WITH STREPTOCOCCUS HEMOLYTICUS 

Unfortunately it was necessary to employ an unusually virulent 
strain of streptococcus to produce meningitis regularly among the con- 
trols. After a considerable number of preliminary tests we finally 
used 0.3 cc. of a 1:7 dilution of twenty-four hour broth culture by 
intracisternal injection. This dose always produced fatal meningitis 
with septicemia in about two days, while the injection of smaller 
amounts produced meningitis too irregularly to serve the purposes of 


our study. 


TABLE 4.—Results After Immunisation with Streptococcus Hemolyticus 


Results of Intracisternal 
Inoculation 
’ es —— ————_A~-——__ — > 
Fatal Percentage of 
Route of Immunization Number Survived Meningitis Survivals 
Subcutaneous : 0 0 
Intracutaneous 3 1 33 
statin bcc seks sseeenes 2 50 
ree 0 0 
Oral (living culture) - 0 0 
Controls........ 0 0 


— 


“Ito & to bo 


* Four animals were used, but two died during immunization. 


Under the circumstances, it was difficult to elicit minor degrees oi 
acquired resistance from immunization. Indeed all of the animals 
injected subcutaneously with the vaccine developed fatal meningitis, as 
was likewise true of those receiving vaccine and living culture by oral 
(stomach tube) administration. In one experiment, however (sum- 
marized in table 4), one of three animals vaccinated by the intra- 
cutaneous route survived, although in a second experiment all of three 
animals immunized by the same route perished of meningitis. In this 
connection it should be stated, however, that all of three controls inocu- 
lated intracisternally developed fatal meningitis in twenty-four hours, 
indicating the extreme severity of the infection and the chances of mask- 
ing some degree of acquired immunity. 
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The intravenous injection of vaccine, however, gave somewhat better 
results as follows: 


By subcutaneous immunization: none survived. 

By intracutaneous immunization: none to 33 per cent survived 
By intravenous immunization: 50 per cent survived 

Vaccine by oral immunization: none survived 

Living culture by oral immunization: none survived 


On the whole, therefore, we believe that immunization with strepto- 
coccus vaccines may give some protection against meningitis, particularly 
in view of the fact that the results observed were among animals 
receiving but six injections of vaccine and tested for acquired resistance 
by the intracisternal injection of an extremely virulent organism. 


COM MENT 


It is likely that more prolonged immunization might have yielded 
more pronounced results, but we decided on using but six injections of 
each vaccine as a fair test of the possibility of vaccinating rabbits against 


Taste 5.—The Route of Administration of Vaccines in Relation to Protection 


Against Meningitis 


Route of Immunization and Percentage of Survivals’ 
——_ AY —EE _, 
Subeu- Intra- Intra- Oral Oral Uiving 

Organism taneous cutaneous venous (vaecine) culture) 


Type I pneumococcuS.................+. 2% 88 25 100 
50 0 nO 


Type III pneumococcus........ § 57 
PEDO ONN Ns kc wsecvcccccsecccesceccese 33 5 0 


* Survivals among controls: Type I, none; type II, 38 per cent; type III, 35 
tococeus, none. 


pneumococcus and streptococcus meningitis and believe that the results 
indicate the possibility of affording some degree of protection of persons 
against these dreadful infections secondary to sinus and mastoid disease. 
This would appear to be particularly true when it is remembered that 
septic meningitis among human beings is rarely as fulminating as the 
experimental disease induced by the intratympanal and intracisternal 
injection of highly virulent organisms. 

Unfortunately we could not use a pneumococcus belonging to group 
|V because we were unable to find a strain sufficiently virulent for our 
purpose, but it is quite likely that vaccines of organisms of this group 
would also induce some degree of acquired immunity. 

As shown in the summary presented in table 5, it would appear that 
the intracutaneous injection of pneumococcus and streptococcus vaccines 
is superior to subcutaneous injections. This is in confirmation of the 
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work of Tuft* in these laboratories with B. typhosus, who found that 
the skin evidently plays an important though not an exclusive réle in the 
production of specific antibodies, probably by stimulation of the cells 
of the reticulo-endothelial system particularly abundant in the skin. 
While the intravenous route of immunization also gave encouraging 
results, especially with the type I pneumococcus and hemolytic strepto- 
coccus, this route of immunization of human beings is of very limited 
practical value because of the reaction likely to follow the injections. 
The oral route of active immunization with pnemococci is of special 
interest as the results of this study have amply confirmed the investiga- 
tions of Ross and others showing that active immunity may be 
engendered by this route of administration. As previously stated, we 
employed whole pneumococci, whereas it may be that pneumococci dis- 
rupted by various agents may yield even better immunization. At least 
this phase of the study is worthy of further investigation, and we hope 


to be able to submit a later report on this subject since it may be possible 


TABLE 6.—Summary of Agglutination Tests * 


Route of Immunization Type I Type Il Type Ill Streptococcus 
eee ‘ None None to 1:8 1:32 None 
Intracutaneous None 1:16 to 1:32 1:16 to 1:32 None 
i ncck biGcunicceoeesdesceacues None 1:64 1:8 to 1:64 None 
Oral (vaccine) 1:16 to 1:32 1:64 1:32 to 1:64 None 
Oral (living culture) 1:16 to 1:32 1:64 1:32 None 
Controls. None None None 


The tests were conducted from seven to eleven days after the last dose of each vaccine 


successfully to raise the resistance of human beings to pneumococcus 
infection by this simple route of administration, and in this connection 
it may be that the continual swallowing of pneumococci from infected 
paranasal sinuses may actually raise pneumococcus immunity and thereby 
afford some degree of acquired resistance to meningitis among those 
with chronic pneumococcus infections. 

The agglutination tests have also indicated in a general manner that 
the intracutaneous and the oral administration of pneumococci produc« 
most agglutinin responses. Curiously, however, while agglutinins wer« 
produced by the vaccines of type II and type III pneumococci, the 
animals showed but little resistance to meningeal infection, although her« 
again it should be remembered that the meningitis was produced by the 
intracisternal injection of highly, virulent organisms likely readily to 
mask acquired resistance. However, it would appear that immunity to 
pneumococci may be present without demonstrable amounts of agglutinin 
in the blood, since a large percentage of animals immunized with type | 
vaccine escaped meningitis, while agglutinins could not be demonstrated 
in their serums at the conclusion of immunization (table 6). 


4. Tuft, L.: The Skin as an Immunological Organ, J. Immunol. 21:85, 1931 
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CLINICAL RECOMMENDATIONS 

Despite the fact that the results of this investigation have not been 
striking or conclusive, we believe that it would appear to be possible to 
raise resistance to meningeal infection secondary to chronic paranasal 
sinusitis and mastoiditis by the administration of autogenous vaccines. 

Fortunately, secondary streptococcus and pneumococcus meningitis 
ire uncommon, but when time permits we believe that it is advisable to 
make very careful bacteriologic examinations of the secretions, especially 
in cases of chronic ethmoiditis, sphenoiditis and chronic otitis media, and 
to prepare at least some cases for the risks of meningitis attending opera- 
tive procedures by the preliminary administration of six, and preferably 
from eight to twelve, injections of autogenous vaccine at intervals of from 
three to five days if pneumococcus or streptococcus infection is present. 
In the case of staphylococcus infections, the danger of secondary menin- 
gitis is so much less that this procedure would appear to be indicated 
only in exceptional cases, but in this connection it should be emphasized 
that the diagnostic cultures should be made by the otolaryngologist on 
blood agar or in hormone dextrose broth suitable for the detection of 
pneumococci and streptococci. Carelessness in these particulars and 
especially in the use of plain agar and failure actually to culture the 
secretions may readily result in finding only staphylococci and thereby 
lead to error in bacteriologic diagnosis. 

It may be that polyvalent stock vaccines are of value, but we believe 
that well prepared autogenous vaccines are to be preferred. These may 
contain approximately 1,000,000,000 per cubic centimeter. 

[f given by subcutaneous injection, the first dose for an adult may 
be 0.2 cc., and subsequent doses may be gradually increased according 
to the reactions ; it would appear that at least six, and preferably from 
eight to twelve, injections should be given at intervals of from three to 
hve days. 

However, according to the results of this study, the intracutaneous 
injection of vaccine would appear to yield better results. The local 
reactions are somewhat more severe than those produced by subcutaneous 
injections, but if this route is chosen, as we recommend, the dose may 
be 0.1 or 0.2 cc. for each injection. 

In the case of pneumococcus vaccines, the oral route may be 
employed, but until further evidence of its efficacy is obtained, we 
recommend the intracutaneous or subcutaneous routes. If the oral route 


is chosen, a specially prepared type of vaccine dispensed in capsules 


may be employed or the ordinary vaccine given in teaspoonful doses 
once a day for at least four weeks. 
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CONCLUSIONS 


1. It is possible to raise the resistance of rabbits to meningeal infec- 


tion with virulent pneumococci and streptococci by preliminary immuni- 


zation with autogenous vaccines. 

2. Especially encouraging results were observed among rabbits vac- 
cinated with type I pneumococcus and later inoculated intratympanally 
with the same strain. 

3. With types II and III pneumococci and Streptococcus hemolyticus 
vaccines, the effects of immunization were less apparent when the ani- 
mals were later inoculated intracisternally with virulent cultures pro- 
ducing fulminating meningitis among the controls. 

4. The intracutaneous injection of pneumococcus and streptococcus 
vaccines appeared to produce a higher degree of immunity than subcu- 
taneous injections. 

5. The oral administration of pneumococcus vaccines sometimes 
resulted in producing a high degree of resistance to meningeal infection. 

6. It is recommended that when time permits careful bacteriologic 
examination of the secretions be made in chronic sinus and otitic infec- 
tions, especially ethmoiditis, and that in pneumococcus and streptococ- 
cus infections autogenous vaccines be administered preliminary to 
operative procedures to raise immunologic resistance when meningitis is 
feared as a possible complication. 





TUNING FORK EXCITER 
AND SOURCES OF ERROR IN TESTS OF HEARING * 


R. M. MOOSE, M.D. 


SAN BERNARDINO, CALIF. 


Designed for activating tuning forks with greater precision, the 
apparatus here presented (see photograph) has been useful in two 
different ways: (1) to demonstrate that such a device is not needed, 
and (2) to explain why it is not needed. In other words, by the use 
of the apparatus it was discovered that strong blows (not weak blows ) 
delivered in any manner desired always gave uniform results. Later 
it was thought that it might be of interest to present that fact and 
also, by means of the new knowledge in physics and the physiology 
of hearing, to explain the findings. This leads to emphasis on the 
importance of standardized tuning forks and a sound-proof room, 
rather than on devices for exciting tuning forks. 

In times past many devices have been described and suggestions 
offered for activating tuning forks with a standard blow for functional 
hearing tests. On the same subject Sonnenschein * recently said: “It is 
believed that eventually the committee of the American Academy of 
Ophthalmology and Otolaryngology will adopt some standard of meth- 
ods of excitation which will be universally employed.” 

It was my impression that an apparatus that would give standard 
blows of different intensities would be desirable not only for accuracy 
but for saving of time. The latter idea was to save the time ordinarily 
lost in waiting for the vibration of the fork to die down when activated 
by a blow stronger than necessary for a patient with only a slight or 
moderate loss of hearing. Accordingly the tuning fork exciter (see 
photograph) was devised. 

Using my c 1 (256 double vibrations) fork, observations were made 

of the duration of audibility by a person of normal hearing from posi- 
tions 1, 3, 5, 7 and 8, respectively. Since “accuracy is proportional 
according to the theory of probability) to the square root of the num- 
* Submitted for publication, Oct. 1, 1931. 
* The substance of this paper was given in a discussion of a paper on “Func- 
tional Tests of Hearing,” read by Prof. V. O. Knudsen, of the Physics Department, 
University of Southern California, at Los Angeles, at a meeting of the Research 
Study Club of the Section of Ophthalmology and Otolaryngology, Los Angeles 
County Medical Society, Jan. 5, 1931. 

1. Sonnenschein, R., and Reasoner, M. A.: The Use of Standardized Tuning 
Forks and Hearing Tests in the Military Service, Mil. Surgeon 64:169 (Feb.) 
1929, 
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ber of observations,’ * eight or more tests were made, and the averag« 
was taken to obtain each figure presented here. The numbered position 
and respective height from which my fork is dropped, together with the 
time in seconds and seconds converted into decibels (sensation units )— 
obtained by multiplying the number of seconds by the fork’s damping 
constant, 0.78 sensation unit per second, as determined by the Bureau 
of Standards *—are here recorded. (The damping constant represents 
“the number of Sensation Units that the sound intensity level lowers 
during each second of time. One of these Sensation Units corresponds 














Tuning fork exciter. The tuning fork is held in a spring clamp (a), and 
when dropped from the tripping device (b) which slides from position 1 to position 
8, it swings down with the clamp as a pendulum and strikes the bar (c). 


to a fractional change in the intensity which is approximately the 
smallest that the average ear can detect.”’ ) 

When the observations were tabulated, it was surprising to find 
that the blows from positions 1, 3, 5 and 7 caused the fork to vibrate 
practically the same length of time. Yet, from the differences in height 


of the respective positions, it is evident the blows were, not of the same 
intensity. It was also surprising to find a much greater difference 


2. Fowler, E. P.: Fundamentals of Bone Conduction, Arch. Otolaryng. 2:529 
(Dec.) 1925. 

3. The Bureau of Standards, Department of the Interior, performs this service 
for $5 per fork. 
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between blows 7 and &, when the difference in height was less. Prac- 
tically speaking, blow 1 might be considered a hard blow and 7 a 
moderately hard blow, yet there is little difference between them, 
whereas there is a great difference between a weak and a moderately 
hard blow as shown by 7 and 8. 

It is safe to conclude here that these observations verify the teach- 
ing, for the past thirty years or more of B. Alexander Randall,* and 
more recently of Sonnenschein,® that a satisfactory method of excita- 
tion is to hold a fork vertically and let it drop of its own weight to the 
cushion of the knee. Blows thus produced are comparable to those 


given from positions 1 to 7. 


INTERPRETATION OF FINDINGS 


The findings (table 1) are explained in that (1) the amplitude of 
vibration of a tuning fork is known to diminish in geometrical pro- 


TasBLe 1.—Height, Intensity and Duration of Audibility from the Different 


Positions 


Number 
Seconds Intensity, 
Position Heard Decibels Height, Cm. 


1.5mm. (caleulated 


gression and that (2) the ear is able to sense any changes in intensity, 
logarithmically (Fletcher,6 Dundas-Grant,* Fowler‘). The first part 
of this statement was explained more fully by Dundas-Grant : 


It is well known that the “dying-away” is at first much more rapid and that in 
each successive unit of time (say one second) the amplitude of vibration diminishes 
in geometrical progression—that is to say, that to get from each step to the next 
the amplitude has to be divided by a constant quantity. Thus, supposing that a 

4. At the University of Pennsylvania. 

5. Sonnenschein, R., in Jackson, Chevalier; and Coates, G. M.: The Nose, 
Throat and Ear and Their Diseases, Philadelphia, W. B. Saunders Company, 1929 

6. Fletcher, Harvey: Some New Methods and Apparatus for Testing the 
Acuity of Hearing and Their Relation to the Speech and Tuning Fork Methods, 
Laryngoscope 35:501 (July) 1925. 

7. Dundas-Grant, James: Quantitative Tuning Fork Tests in Relation to the 
Rate of “Dying-Down,” J. Laryng. & Otol. 44:380 (June) 1929. 

8. Fowler, E. P.: The Newer Tests for Hearing. with Demonstration of 
Methods, Laryngoscope 27:285 (April) 1927 
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fork starts with an amplitude of 100 and that the dividing quantity in each second 


100 
- 


is 2, at the end of one second the amplitudes would be ——- = 50 and at the end of the 


successive seconds the amplitudes would be 50, 25, 12.5, 6.25, 3.125, 1.56, etc. 


Regarding the fact that the ear senses changes of intensity in 
logarithmic manner, Fletcher said: 


A change in the intensity in the ratio of 10 to 1 corresponds to an increase of 1() 
units on this scale [for measuring hearing], no matter what the initial intensity may 
be. For example, if the initial intensity is 1, then for an increase of 10 units the 
intensity becomes 10. For another increase of 10 units or a total of 20 the intensity 
becomes 100. For still another increase of 10 or a total of 30 units the intensity 
becomes 1000. It is a psychological fact that the sensation increase produced when 
the intensity changes from 100 to 1000 is the same as when it changes from 1 to 10 


These facts are illustrated by presenting the calculated values 
(table 2) as suggested by Professor Knudsen ® along with the actual 


Tasie 2.—Actual and Calculated Differences Between Blows 


Differences 
- — EE 


In Caleu 
In Height In Actual culated 

(or Relative Seconds Seconds 

Blows Intensity),Cm. Heard Heard 


Diss coda es Uuvelen ccledcd cabdcndnebastéecetsscameede 0.7 0.398 
NE DwiieckssennesWeaursesnneasstiescianbecreedeawssns 2.7 p 1.850 

3 y 5.435 
Fi kbs ina bene be Cah ane bed yedies on kins eee rie senate 2.5 5 15.880 


findings on the difference in intensities and seconds heard from the 
weakest to the strongest blow. These calculations are based on, and 
serve to illustrate, the fundamental equation devised by Harvey 
Fletcher,® which defines mathematically the hearing loss (H.L.) in 
sensation units as follows: 


H.L. = 10 log }, 


where 1 and 1’ are the intensities that the sound must have to be just 
audible to the person being tested and to a person of normal hearing, 
respectively. 

Making the necessary substitutions in the equation for the present 
calculations, 1’ may be represented by 7.0, which is the relative intensity 
that the sound must have when the fork is dropped from position 5, 
7.0 cm. high; then 1 would be represented by intensity 9.6, the height 
of position 3. Then for H.L. is substituted the statement that the 
calculated difference in intensity by decibels (db.) (and length of time 
in seconds heard) between blows 5 and 3 is: 


9.6 
10 log > 7 = 1.44 db. = 185 sec. 


9. At the University of California, Los Angeles. 
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The value in seconds is determined by dividing 1.44 decibels by 
0.78, the fork’s damping constant. 

A comparison of the calculated and actual differences between the 
other blows is summarized in table 2. 

From table 2 it is seen that the actual and calculated values agre« 
closely. It is now apparent that the tuning fork exciter used here 
has served merely to demonstrate that such an apparatus is not needed, 
that sources of error other than those likely to occur in activating th 
fork must be considered. 


OTHER SOURCES OF ERROR 


1. Distance That Fork Is Held from Ear.—The fork (c¢ 1) was held 
in as nearly a fixed position as possible, one-half inch (1.2 cm.) from 
the external auditory meatus; when it was no longer heard at this 
distance, it was moved one-fourth inch (0.6 cm.) closer. The stoy 
watch was started at this point, and the length of time that the fork was 
heard was recorded. The duration in number of seconds was as follows: 
15, 12, 13, 15, 12, 15 and 12, averaging 14. Consequently, in a hear- 
ing test made at a distance of one-half inch instead of one-fourth 
inch there would be a hearing loss of 10.9 decibels or 9.8 per cent. Not 
so, however, with frequencies 4,096 and 2,048, since the change in dis- 
tance from one-half inch to within one-fourth inch of the ear is only 
slightly if at all appreciated. 

2. Importance of a Sound-Proof Room.—Fletcher ° pointed out that 
the noise in some offices as contrasted with the conditions in a sound- 
proof room is sufficient to cause a shifting of the threshold of hearing 
of as much as 30 decibels. Utilizing sound-proof rooms, Knudsen and 


Jones ?®° made these observations: 


The acuity by bone conduction for normal persons was found to be 
the sound-proof room than in the office. The readings on the volume 
showed that the normal ear exhibits between 12 and 15 per cent better he: 
the sound-proof room. . . . Patients with fixation of the stapes and chr 
catarrhal otitis media who show increased bone conduction in the office do 
show it when tested in a sound-proof room. It is now realized that in making 
tests one has been testing the degree of noise in the room rather than the « 
f the patient. 


+t 


Tests have shown that the degree of noise in one of my outsid 


office rooms amounts to 20 decibels, and is therefore capable of reduc- 


ig the acuity of hearing of a normal person 18 per cent. In that roon 
in other words, a patient could have a hearing loss of 18 per cent with 
any possibility of its being detected. 


10. Knudsen, V. O., and Jones, I. H.: Bone Condu 
489 (April) 1931. 
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SUMMARY 

1. The apparatus devised and calculations show that tuning forks 
may be activated by any means desired, provided a strong blow is used 
This might be called a standard blow. 

2. A source of error may lie in holding the ¢ 1 fork at variable dis- 
tances from the ear. 

3. Both for diagnosis and prognosis of disturbed auditory function ; 
sound-proof room is necessary. 

(Unless each tuning fork has its damping constant determined, as is 
done by the Bureau of Standards, the findings cannot be proper! 
interpreted. ) 


Medico-Dental Building. 
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THE ULTIMATE FATE OF BONE WHEN TRANS- 
PLANTED INTO THE NOSE FOR THE PUR- 
POSE OF CORRECTING A DEFORMITY * 


WILLIAM WESLEY CARTER, M.D. 


NEW YORK 


Those who have made the most notable contributions to advancement 
in both medicine and surgery have been nonconformists—men who did 
not accept precedent as their guiding star. 

The opportunity for expansion in the medical profession is limitless, 
but to the conformist, who always merely expresses the views and 
apes the acts of some predecessor, the door to progress not only is closed 
but is sealed. Though his personal desire for material gains may be 
gratified and he may be congratulated and applauded by other slaves 
to precedent on the perfection that he may have attained in his parrot- 
like accomplishments, yet one may be sure that no real progress, essen- 
tially the product of originality in thought and action, will ever emanate 
from him. As a factor, influential in the extension of the scope of either 
medicine or surgery, he is dead, no matter how skilful he may be in 
carrying out the procedures devised by others. 

The blind acceptance of precedent is in some instances unfortunate, 
especially if the precedent is not established on a firm clinical or scientific 
basis. I do not mean to say that the strict conformist is a failure or 
that he is a useless appendage to the medical profession; quite the 
contrary ; by strict adherence to the methods he has adopted, if these 
methods have been thoroughly tested and proved to be correct, he may 
become, by constant practice, skilled to the highest degree and may be 
a man of inestimable value in his community, but if no ray of originality 
shoots its beam beyond the confines of his conventional orbit, the scope 
of the profession is not extended by his efforts. 

It is a difficult undertaking for one to overthrow preconceived and 
widely disseminated opinions on any subject if they have been definitely 
accepted and promulgated by conformists. A man may be able to present 
indubitable evidence to show that these opinions are in error, and yet 

will find it difficult to secure a sympathetic audience and much that 
he says will fall on deaf ears. The situation is rendered far more difficult 
if this error is endorsed by well known men, whose every word is 

‘cepted as conclusive by many members of the medical profession, who 


* Submitted for publication, June 12, 1931. 
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do not suspect for one moment that the views expressed are not drawn 
from personal, clinical experience, the results of which have been frankly 
demonstrated before men capable of evaluating the deduction made. It 
should ever be remembered that practical discussion of any subject in 
either medicine or surgery demands clinical demonstration. The medi- 
cal literature, as all physicians know, abounds in errors handed down 
from one author to another. An error having once slipped into a 
treatise, popularly accepted as authoritative, may be preserved indefi- 
nitely and followed blindly by many who do not know that they are 
being misled and who accept such teachings as being founded on facts 
established by the clinical experience of the author, who may not have 
had any first-hand experience in this particular field and who has not 
followed to its source and established the clinical and scientific authen- 
ticity of the views he has recorded. 

No more striking example of the truth of the foregoing statement 
can be found than that furnished in the history of bone transplantation 
and the problems involved in this art. 

It is true that for hundreds of years, especially in the East, bone has 
been transplanted sporadically and in a desultory manner. As long ago 
as 1682, Jobi Meekren transplanted a portion of a dog’s skull into a 
defect in one of the cranial bones of a soldier. Apparently the operation 
was successful and much fame came to the ingenious Jobi. Unfortu- 
nately, however, knowledge of his wonderful exploit came to the ears 
of the Church authorities, and, after considerable deliberation, it was 
decided that Jobi’s operation was an impious interference with the 
plans of Providence, so, under threat of excommunication, he had to 
remove the transplant, and the ultimate fate of the bone in this first 
recorded heteroplastic operation could not be determined. 

So far as I know, at the time I began my work in this field, about 
twenty-five years ago, no systematic attempt had been made to establish 
the clinical value of bone and cartilage as a transplant or to place its 
use on a scientific basis. 

When first I became interested in this subject, I recall asking a well 
known pathologist his opinion as to whether or not an autoplastic bone 
transplant would be absorbed. He promptly stated that it would be 
absorbed ; he added, however, that his conclusion was not founded on 
personal clinical experience. I recognized at once that I had encountered 
another textbook opinion, which, of course, was superfluous and did not 
help to clear up my doubts. 

I decided to conduct my own experiments, and because of the nature 
of the work, I realized that this must be done on human subjects if 
my findings were to have the endorsement of the court of last resort 
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For obvious reasons I was sure that in the field of bone transplantation, 
animal experimentation would not yield results comparable with those 
on the human subject. Furthermore, there were continually coming 
under my observatiorf patients having depressed deformities of the nose 
for whom nothing was being done. I found that some of these would 
bear any discomfort and subscribe to any risk in order to be relieved. 
To them the idea of transplanting a piece of rib into the nose not only 
conveyed no terror, but it was a welcomed possibility of escape from 
a humiliating defect that had made their lives very unhappy, for not 
only were these unfortunates obliged to contend with the physical defect, 
but, even though the deformity might be due to traumatism, they must 
bear the odium of being a syphilitic suspect, for in the mind of the 
public a saddle-back nose is intimately associated with tertiary syphilis. 

From a scientific point of view, experimentation in bone transplan- 
tation on the human subject must contend with an unavoidable disad- 
vantage, namely, that of one’s inability to follow histologically the 
changes taking place in the transplanted tissue and its immediate 
environment, for one could hardly expect that any human subject would 
consent to part with his transplant in order that it might be examined 
under the microscope, especially if his deformity had been corrected 
by the operation. From a practical clinical point of view this dis- 
advantage does not exist, and even histologic examination has been 
rendered superfluous by the x-rays in the hands of skilful men. Dr. 
F. M. Law, of New York, who has followed from year to year with 
meticulous care the progress of many of my cases, has shown, by means 
of repeated roentgen examinations, the behavior of the transplant and 
the relations it establishes with the surrounding tissues. 

Permanent results are what one seeks, and though the histologic and 
pathologic changes that occur in the bone after transplantation are mat- 
ters of great interest, still, from a clinical point of view, these changes 
are of academic rather than of practical import. However, the splendid 
progress that has been made both in the technic of making x-ray plates 
and in their interpretation enables one to draw conclusions in regard 
to cellular activity that cover all clinical requirements when dealing 
with an opaque tissue, such as bone. 

Animal experimentation in transplanting bone into the nose has 
little or no value; at least it has yielded no convincing results, and 
there are two chief reasons for this failure: (1) the transplant cannot 
be kept in a fixed position in the nose of the dog during the healing 
process, and (2) the wound cannot be kept clean. If a bone transplant 
is infected its vitality is destroyed, and, as I stated many years ago, 

is expelled, or, if perchance the infection is brought under control 
| the transplant is retained in the tissues, it is absorbed either wholly 








566 ARCHIVES OF OTOLARYNGOLOGY 


or in part, depending on the extent of destruction of its vitality (fig. 0). 
When death of the transplant occurs, whether this is due to infection or 
to any other cause, the operation is at least a technical failure, and of 
course fair conclusions as to the value of the method cannot be deter- 
mined any more than one can draw conclusions as to the value of the 
operation for appendicitis from a case in which general peritonitis has 
resulted, owing to a defect in the technic. 

The art of bone transplantation has suffered unjustly from many 
assaults, launched by those whose faulty technic was responsible for 
absorption of the transplant, or who, having had no personal clinical 
experience in transplanting bone, were broadcasting opinions culled from 
textbooks. Several years ago a surgeon, unfamiliar with rhinologic 
work, experimented on dogs by placing autogenous bone grafts into 
their noses. Of course, the grafts became infected and were expelled 
or absorbed, just as I had stated years before happened in human sub- 
jects when infection occurred. The conclusion he drew, that trans- 
planted bone was absorbed, in a way served to divert attention from 
his faulty technic; unfortunately, however, it threw discredit on clean- 
cut, scientifically performed bone transplantations on human subjects, in 
whom the bone is not absorbed and the results are entirely satisfactory. 

[ may say here that some of my most interesting and instructive 
cases have been those that became infected and those in which I suc- 
ceeded in controlling the infection and retaining the transplant by giving 
free drainage and employing antiseptic and antiphlogistic measures. 
The x-ray plates showed in every instance that a certain amount of 
the transplant had become necrotic. It was most interesting to note 
several weeks later that these necrotic areas were being invaded by an 
extension of new bone from the live portion of the transplant. The 
dead bone, apparently, was being absorbed pari passu with this deposi- 
tion of new bone. In these cases there was no interference with the 
results of the operations; the deformities remained corrected. It 1s 
my belief, however, that in order to experience this happy outcome 
in infected cases, it is necessary for the dead portion of the transplant 
to be in intimate contact with, or at least in very close proximity to, 
live bone. This view is taken because of my experience with infected 
cases in which I had introduced bone into the subcutaneous soft tissues 
with the idea of including it in a flap. Here, though I succeeded in 
controlling the infection and saving the implant for the time being, the 


latter was completely absorbed in about eight months. Here, no doubt, 
the entire transplant was killed by the infection, but even so, it 1s my 
belief that it would have been invaded by new bone if it had been in inti- 


mate contact with live bone. 
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Bone is slow in its metabolic processes, and, unlike the soft tissues, 
its cellular vitality is not destroyed almost instantaneously when it is 
deprived of its blood supply. A bone graft is capable of remaining alive 
for a considerable period of time after it has been removed from the 
body, owing to its inherent vitality. It is my belief that when trans- 


planted this vitality is preserved by the serosanguineous pabulum that 


surrounds it in its new position and that this nourishment suffices until 
new blood vessels are formed and penetrate the graft. The ultimate 
fate of the bone transplant is dependent on the reestablishment of its 
capillary circulation through the haversian canals and canaliculi to the 
lacunae, where lie the osteoblasts. This process is not complete until 
the bone has been penetrated by new blood vessels. If the transplant 
is fairly thick and of dense bone, there is some difficulty in nourishing 
its center which, of course, is farthest removed from the peripheral 
blood supply. This is clearly indicated in all of my transplants that 
have been in position for six months or longer, by a line of absorption 
in the middle of the graft, giving one the impression that it is a small 
medullary canal, which in fact it is. This central line of absorption, 
however, is so small in comparison with the thickness of the graft that 
it does not diminish the strength of the latter. The presence of this 
medullary canal furnishes irrefutable evidence that the main body of 
the transplant is alive and that it is not being absorbed. This phe- 
nomenon, of course, is not observed in cartilage transplants, for cartilage 
contains no blood vessels, its nourishment being distributed by means 
of intercellular circulation. This characteristic difference between the 
circulation in bone and in cartilage is well shown in x-ray plates of my 
cases in which conjoined bone and cartilage transplants were used. It 
is this difference in the method of receiving its nourishment that 
accounts for the fact that cartilage may be introduced as a transplant 
into the soft tissues and that its permanency will not be affected by the 
circumstance that it is not contacted with live, periosteum-covered bone. 
In fact, even if it is contacted with bone, it never establishes bony union 
with the latter. 
It has been shown by several observers that the inherent vitality of 
a bone transplant fractured and placed in the soft tissues and without 
contact with live bone is sufficient to cause the two fragments to reunite. 
So far as I can judge from the clinical course of my cases and from 
repeated physical and roentgen-examinations, conducted by Dr. Law 
nd myself, the growth of the implant and its bony fixation at its points 
f contact with live bone is due to osteogenesis proceeding both from 
the transplant itself and from the denuded frontal and nasal bones with 
vhich it is in intimate relation. Apparently this growth and bony 
nion is effected through osteogenic cells and is not due to fibroplastic 








Fig. 1—Complete absence of bony framework in the nose. Rib transplantation 
was performed. This roentgenogram was taken one year after operation. 


Fig. 2.—From the same case as figure 1, five years after operation. Note the 
medullary canal. 








Fig. 3.—Two years after operation. Note the increased growth of transplant 
at the points of contact with the frontal and nasal bones. 


Fig. 4—Case in which there was marked depression of the entire cartilaginous 


bridge, due to complete destruction of its support. Dorsal transplant supported 
prop implanted in the septum. Note the extra growth of bone at the point 
contact. 
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Fig. 5.—No framework is left in the nose. The dorsal transplant is supported 
by a bone prop inserted into each ala and resting on the nasal process of the 


superior maxilla. 


Fig. 6.—Infected transplant saved. Note the eroded areas, one year after 


operation. 








Fig. 7—Note the hypertrophy and bending of the transplant due to strain, four 
vears after operation. 


lig. 8.—Transplant fractured by a fall from a horse, one year after operation. 


lis was set satisfactorily. 





Fig. 9.—Depressed deformity corrected by bone transplantation. 
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metaplasia. It will be noted in all of my cases that where the trans- 
plant comes in contact with the frontal bone and with the nasal bones, 
there is a dense growth of bone, and that from these points the new bone 
extends in a tapering manner along the transplant, apparently using the 
latter as a scaffolding. The uniformity of this phenomenon in all of 
my cases of long standing shows that it is no adventitious occurrence. 
As to whether or not the original bone in the transplant, that is, the 
adult bone cells that take no part in osteogenesis, is absorbed pari passu 
with the deposition of new bone is a matter for speculation and does 
not interest me from a practical clinical point of view. I know from 
clinical experience that the transplant remains alive, that it grows, and 
that this growth is regulated. by the functional demands placed on it. 
It will be noted from the x-ray plates that in those cases in which the 
deformity was marked and in which great stress was placed on the 
transplant, the latter became thick and strong in order to overcome 
the resistance. In no case has there been any overgrowth of bone. 

I have found that the rib is best suited for transplantation. <A 
section is easily removed, it is abundantly supplied with nutrient 
foramina, it contains a large amount of cancellous tissue rich in osteo- 
genic cells, and it is easily shaped to suit the deformity. Furthermore, 
if it is considered desirable to use conjoined bone and cartilage, a 
segment taken at the junction of the rib with the costal cartilage is 
ideal, for at this point the rib is thick, the cancellous tissue is abundant, 
and, there being only a thin layer of compact bone, it can easily be pared 
to the desired size and shape. The combined bone and cartilage trans- 
plant, which I first suggested several years ago, I have found especially 
useful in those cases of saddle-back deformity in which the nose is too 
short. Here the cartilaginous end of the implant may be introduced as 
far as the tip of the nose without destroying its resiliency. This is a 
great advantage, for if bone alone is used the entire nose becomes 
inflexible after the transplant has become united to the frontal bone. 
If cartilage alone is used, the entire bridge of the nose remains perma- 
nently more or less movable, as cartilage establishes no fixed connection 
with either the frontal bone or the underlying nasal bones. 


CONCLUSIONS 


The following conclusions are drawn from my many years of per- 
sonal clinical experience in the use of autogenous bone transplants: 


1. Bone may be successfully transplanted from one part of the 
body to another. The rib, with its outer layer of periosteum, is available 
and is best suited for supplying this tissue. The gap remaining after 
the removal of a segment is filled with new bone two months after the 


operation. 
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2. If aseptic conditions are preserved and the transplant is contacted 
with live bone, it will establish osseous connection with this bone and 
will continue to live and grow, its growth being regulated by the func- 
tional demands of the part. 

3. Bone, properly transplanted, is not absorbed. 

4. Should infection occur and this be eliminated by proper measures, 
without the loss of the transplant, at least a portion of the latter is 
certain to become necrotic. This necrotic area, however, will be filled 


in with new bone by a process of creeping substitution brought about 
by the activity of the specific osteogenic cells remaining in the live 
portion of the transplant and in the live bone with which it is in close 


contact. 

5. Close inspection of some of my cases of many years’ standing 
shows that in the correction of nasal deformities, autogenous implants 
of bone and cartilage may be relied on to secure permanent results. 


2 East Fifty-Fourth Street. 

















THE CLINICAL IMPORTANCE OF THE 
MASTOID ANTRUM * 


G. EDWARD TREMBLE, M.D., D.L.O. (Enc.), F.R.C.S. (C.) 
Associate, Department of Otolaryngology, Royal Victoria Hospital ; Demonstrator, 
Department of Otolaryngology, McGill University 
MONTREAL, CANADA 


The success of the mastoid operation, both simple and radical, is 
so dependent on exposing the antrum that a definite knowledge of its 
location is of paramount importance. Although the surgical land- 
marks of the mastoid antrum were pointed out by Macewen, the 
anatomic features are well marked on many neolithic skulls and in 
certain apes. Ballance quoted the Italian school of the seventeenth and 
eighteenth centuries, particularly the names of Valsalva, Morgagni and 
Scarpa, as having added notably to the knowledge of the anatomy 
and diseases of the ear. In part he stated: 


Valsalva was certainly acquainted with the mastoid antrum and cells, for he 
says: “The mastoid sinus forms a sort of cave (antrum) communicating with the 
smaller sinuses of the mammillary process, and serves as a kind of annexa com- 
pleting the tympanic cavity, with the upper part of which it communicates by a 
fairly large opening, as is evident on careful inspection. Further, I have observed 
that those animals that have no mastoid sinus have a larger tympanum. I, there- 
fore, do not regard the mastoid sinus as distinct from the tympanum, but as united 
to and amplifying it.” 4 


Macewen was the first to recognize and describe the value of the 
suprameatal spine and triangle as definite landmarks in locating the 
antrum. ‘To quote from his masterful work: 


The mastoid antrum is the key to the position of all operations whose aim is to 
expose the mastoid cells. Once the antrum has been opened, the further enlarge- 
ment of the aperture in the direction of the mastoid cells may be undertaken with 
safety, and through the passage between the antrum and middle ear or by its 
enlargement, the latter may be thoroughly cleansed. The main point in the opera- 
tion is to expose the antrum and while doing so to avoid—first, opening the sig- 
moid groove and injuring its enclosed sinus; secondly, encroaching upon ihe 
Fallopian canal, and destroying the facial nerve; thirdly, invading the middle fossa 
of the skull; and fourthly, injuring the semicircular canals.? 


* Submitted for publication, Nov. 11, 1931. 
* The specimens photographed are in the McGill Anatomical Museum. 


1. Ballance, Charles: Surgery of the Temporal Bone, New York, The 
Macmillan Company, 1920, vol. 1, p. 9. Valsalva, Antonius Maria: De aure 
humana tractatus, Bononiae, C. Pisarii, 1704, chap. 11, p. 3. 

2. Macewen, William: Pyogenic Infective Diseases of the Brain and Spinal 
Cord, Glasgow, J. Maclehose & Sons, 1893, p. 296. 
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The markings on the external surface of the adult temporal bone 
that the surgeon should distinguish and clearly define before actually 
removing any bone are: (1) the borders of the mastoid process, (2) 
the edge of the posterior canal wall, (3) the temporal ridge, (4) the 
suprameatal spine of Henle and (5) the suprameatal triangle. 

The temporal ridge or supramastoid crest is the continuation back- 
ward of the upper border of the zygoma and serves as part of the 
origin of the temporal muscle and attachment of the temporal fascia. 
It is easily seen on the adult skull, but in children, in whom the zygoma 
is developed to a less extent, this ridge is not so well defined. 

As a general rule, it marks the level of the floor of the middle fossa 
and acts as a guide to the upper limit between the mastoid process and 
the midbrain. However, this must not be relied on implicitly because 
not infrequently the temporal ridge is situated well above the level of 
the floor of the middle fossa. With this in mind great care should be 
exercised in removing the bone along this crest for fear of exposing 
and injuring the dura. 

The suprameatal or Henle’s spine is a sharp projection situated 
at the point where the upper and posterior walls of the bony meatus 
merge into the outer surface of the mastoid. It is absent at birth, but 
develops in early childhood. The presence of the suprameatal spine is 
not constant at 4 years, but is always present after 10 years of age.® 
To the aural surgeon it is a landmark of the utmost importance, because 
the center of the spine lies directly over the position of the floor of the 
aditus ad antrum. In other words, a line perpendicular to the surface 
of the mastoid through the center of the suprameatal spine from with- 
out inward passes through the lower part of the aditus. 

The suprameatal triangle is an area on the squamous portion of the 
temporal bone which corresponds externally to the location of the mas- 
toid antrum internally. Besides being a landmark of the antrum, the 
triangle gives “the location of the external semicircular canal and the 
beginning of the descending portion of the aqueductus Fallopii which 
are on the inner wall of the antrum at this point.”* Its boundaries 


are “formed by the posterior root of the zygoma above the upper and 


posterior segment of the osseous meatus below, and an imaginary per- 
pendicular line uniting these two, extending from the most posterior 
portion of the external osseous meatus to the zygomatic root.” ® 

This imaginary triangle is usually slightly depressed, and its surface 
is studded with pinpoint openings. With the ear in its natural position, 
the triangular area is entirely covered by the auricle. Broca said that: 

3. Lenoir, quoted by Broca, B. A.: Anatomie chirurgicale et médecine opéra- 
toire de l’oreille moyenne, Paris, Masson & Cie, 1901, p. 4. 

4. Bridgett, Frank: Laryngoscope 33:331 (May) 1923. 

5. Macewen (footnote 2, p. 297). 
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In infants the cortex covering the antrum presents a very characteristic appear 
ance. There are, as I have said, several foramina, more or less numerous and deep, 
for the passage of vessels, behind the spine of Henle, and often above the osseou 
meatus also, just below the supramastoid crest. In the infant these openings for 
vessels make of this region a veritable lamina cribrosa, easily recognizable during 
operation on the living subject as a depressible fragile zone. Shortly after death 
this area appears as a purple regularly rounded spot, like an effusion of blood int: 
the bone. I have always seen this spot in the fetus after the eighth month and in 
children under 2 years. This spongy spot is situated exactly at the level of the 
antrum. It is at first above the meatus, then above and behind; later on the 
vascular zone coincides with the posterior part of the spine of Henle, and from that 
time the spine becomes a landmark. So that the position of these landmarks alters, 
with advancing age, shifting downward and backward in an arc concentric with 
the auditory meatus.® 


APPLIED ANATOMY 


Some anatomic details of the middle ear must be considered in order 
to understand the relation of the antrum to its surrounding structures. 
The tympanum is a narrow, irregular cavity between the wall of the 
labyrinth and the drum membrane. It measures about 15 mm. from 
above downward and also from behind forward, but from side to side 
it is very narrow. The distance from the bottom of the concavity of 
the drum to the promontory is usually not more than 2 or 3 mm. The 
upper part of the tympanum or attic is wider than the lower, and the 
floor of the cavity is deeper behind than in front. Most writers divide 
it into two parts: the tympanic cavity proper, which lies on the medial 
side of the tympanic membrane, and the attic or epitympanic recess, 
above the level of the drum. The tympanum proper extends beyond the 
limits of the drum, its floor being considerably below, and its anterior 
wall a little in front of, the edge of the membrane. As a result, the 
outer wall of the tympanic cavity in front and below is bony, a fact 
that should be borne in mind clinically because paracentesis cannot 
fully expose the inner tympanic wall and completely drain the cavity. 
The medial surface of the tympanum is composed of hard bone formed 
by the outer wall of the labyrinth, while the floor separates the jugular 
bulb from the middle ear. The thin layer of bone separating the middle 
ear from the jugular fossa varies in thickness and is often perforated 
by vessels. Occasionally this bony partition is defective or entirely 
absent from birth, and in these cases the jugular bulb sometimes pro- 
trudes well up into the tympanum. On the inner wall of the middle ear 
lying between the oval and round window is the promontory, formed 
by the first turn of the cochlea. These landmarks are easily seen on 
removal of the drum. Just above the oval window into which the foot- 
plate of the stapes is held by the annular ligament there is a horizontal 
ridge in which lies the facial nerve. It forms the boundary between the 


6. Broca (footnote 3). 
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inner wall of the tympanum proper and the inner wall of the attic. 
\bove this ridge, but lying in the same plane and parallel to it, is the 
white prominence of the external semicircular canal. This hard, com- 


pact bone is easily distinguished from the surrounding cellular cortex 


during operation, after the antrum and aditus have been exposed. In 
the posterior part of the tympanum at the vertex of the external semi- 
circular canal the facial nerve turns downward at right angles to reach 
the stylomastoid foramen. 

The attic or upper part of the tympanic cavity lies above the 
posterior part of the tympanum proper. Its outer wall is formed 
below by the upper margin of the tympanic ring, while medially the 
boundary between the attic and tympanum proper is the prominent 
ridge of the horizontal portion of the facial canal. Above, the attic is 
covered by the tegmen tympani. Posteriorly, the attic communicates 
with the antrum by means of a small somewhat triangular opening 
known as the aditus. The size and outline of its lumen are influenced 
by the eminence of the external semicircular canal and the facial ridge. 
If the tympanum, aditus and antrum are considered as one cavity 
lined by the same mucous membrane, it follows that inflammation affect- 
ing one part soon extends and involves the whole area. The middle ear 
possesses another opening besides the aditus through which inflammatory 
products may escape, before the drum ruptures, and that is the eustachian 
tube. As the neck of the antrum is situated 9 mm. and the opening of 
the eustachian tube 4 mm. above the cup-shaped floor of the tympanum, 
it is necessary for pus to form in considerable quantity before it reaches 
the level of an outlet. 

The antrum is a bottle-shaped cavity extending backward and 
downward from the aditus or neck. Viewed from behind and also from 
the side, the antrum is somewhat triangular in outline; it is fully 
developed at birth. The mastoid antrum is an outgrowth from the 
tympanic cavity, and “its roof is directly continuous with that of the 
vault, from which it is differentiated only by the triangular constriction 
known as the aditus ad antrum.” * The roof is formed by a continuation 
backward of the tegmen tympani, the medial wall corresponds to the 
base of the petrous, and the outer wall is formed by the squamous por- 
tion of the temporal bone. Considering its boundaries and that it is 
an extension from the middle ear, the term petrosal or tympanic antrum 
would seem more correct than mastoid antrum, as it is commonly called. 
The surfaces are finely honeycombed owing to the developing mastoid 
cells which intercommunicate with one another. 

7. Kerrison, P. D.: Diseases of the Ear, Philadelphia, J. B. Lippincott Com- 
pany, 1930, p. 32. 
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There is a striking resemblance between the tympanic and the maxil- 
lary antrum. The former is an extension from the middle ear with a 
narrow constriction or neck called the aditus and the latter from the 
nasal cavity with a smaller opening or ostium. They are both present 
at birth, are roughly triangular in shape and are lined with mucous 
membrane. In the infant the aditus ad antrum leads directly forward 
into the attic, and the small maxillary antrum opens into the middle 
meatus by a relatively large ostium. The tympanic antrum is situated 
above the middle ear at birth, while “the floor of the maxillary sinus is 
relatively high, as it barely reaches the attachment of the inferior 











Fig. 1—Adult temporal bone (right), showing the position of the suprameatal 
triangle. 


turbinate.””* When infection takes place, there is adequate dependent 
drainage owing to this anatomic arrangement, which perhaps explains 
the infrequency of mastoiditis or sinusitis at this age. The mastoid 
process develops during the first years of life and enlarges downward 
partly by its own growth and partly by traction of the muscles. As this 
occurs the bone becomes honeycombed by small cells extending back- 
ward and downward from the antrum. According to Zuckerkandl, the 


mastoid process assumes its adult form in the third or fourth years of 


life, although pneumatization with well developed cell spaces does not, 
as a rule, occur before puberty. 

8. Skillern, R. H.: The Catarrhal and Suppurative Diseases of the Accessory 
Sinuses of the Nose, ed. 4, Philadelphia, J. B. Lippincott Company, 1923, p. 22. 
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In the same way the growth of the maxillary sinus “occurs through 
the downward development of the alveolar process, and lateral infra- 
orbital absorption of cancellous bone through the walls of the cavity, 
and does not assume its permanent shape until after the eruption of the 


permanent teeth, with complete development of the upper jaw. It, 


Willits. 


Fig. 2.—Drawings of dissections, showing the location of the antrum and the 
development of the mastoid cells at different ages. The growth of the mastoid 
process and the position of the stylomastoid foramen at birth and at 1 year of age 
are shown. 4 is a specimen from an infant at birth; B, from an infant at 1 year; 
C, from a child at 4 years, and D, from an adult. 


therefore, reaches its full size between the fifteenth and eighteenth 
* Remembering these facts, it follows that apart from early 
childhood dependent drainage from both the mastoid and the maxillary 


years.” 


antrum is impossible with the head in the upright position. 
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There are three anatomic features of the temporal bone of infants 
that are of great surgical importance: (1) the high position of the 
antrum, (2) the absence of the mastoid process and (3) the exposed 
position of the facial nerve. 

These fundamental facts have been clearly described by Stiles, and 
in order to expose the antrum a knowledge of them is necessary. He 
said : 

The antrum is situated above the level of the tympanic cavity, its floor being 
on a level with the upper edge of the tympanic membrane. Intracranial complica- 
tions appear to be relatively less frequent in young children than in adults. This is 
no doubt due to the absence of the mastoid cells, and to the fact that the antrum is 
well above the tympanic cavity and drains by a wide neck directly into this cavity. 
As is well known, the mastoid process is absent in the infant, and does not begin to 
develop until the second year. The absence of the mastoid process leaves the 
stylomastoid foramen upon the lateral, not the under surface of the base of the skull. 
In an infant three months old this foramen is situated at a point 3 mm. behind the 
middle of the posterior segment of the tympanic horse-shoe, and a little less than 
1 cm. below the floor of the mastoid antrum. Facial paralysis following the mastoid 
operation in infants under one year may be due, not only to injury of the nerve as 
it lies in the Fallopian canal, but to the nerve being severed in the first incision if 
carried right down to the bone. After, or even before, the end of the second year, 
the mastoid process, the outer wall of the antrum, and the osseous meatus undergo 
rapid development, so that when the child has reached the age of 3 or 4 the opera- 
tion is practically the same as in the adult.” ® 


The “mastoid antrum” is always present at birth, but contrary to 
most statements it is not the only pneumatic space at this age. When 
the antrum is opened, the surfaces are found to be dotted with imma- 
ture cells. Although these cells are very small at first, they spread 
outward, backward and downward with the developing mastoid until the 
whole process is gradually invaded. In the pneumatic type of mastoid 
the cells, as a rule, have a very definite arrangement. 

Beginning with minute cells, they spread out in a fan-shaped distribu- 
tion from the antrum, becoming progressively larger as the outer bor- 
ders of the mastoid are approached. Frequently, the terminal cell at 
the tip of the mastoid is by far the largest. The foregoing description 
applies only to the cellular type and does not concern the diploetic or 
sclerotic mastoid processes. 

The size of the antrum at birth varies. According to Gomperz, the 
length is from 9 to 10 mm., and its breadth and height, from 6 to 
7 mm.*° 

These measurements apply to the average antrum not affected by 
disease. In a sclerotic mastoid the size of the antrum is sometimes 


9. Stiles, H.: Brit. M. J. 2:1141, 1898. 
10. Gomperz, in Politzer, A.: A Textbook of the Diseases of the Ear, ed. 6, 
London, Bailliére, Tindall & Cox, 1926, p. 44. 
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diminished or nearly obliterated, while in rarefying osteitis it is often 
greatly enlarged. Although it has been stated that the mastoid antrum 
is always present at birth, on very rare occasions it is congenitally absent. 
However, these exceptions must not be confused with the cases in which 
operations have been performed and in which the antrum has not been 
located. The antrum in the infant is very superficial, being covered 
only by a thin lamella of bone which extends downward from the 
squamous portion of the temporal surface. As the mastoid process 
develops, the antrum occupies a lower level and its depth increases. At 
birth it is from 1 to 2 mm., while in the adult it may be from 15 to 
25 mm., from the surface. 
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Fig. 3.—Photographs of the labyrinth and mastoid antrum, from left to right. 
A shows a specimen from an 8 months’ fetus; B, one from an infant at birth; C, 





one from an infant at 1 year, and D, a specimen from an adult. 


A comparison in size of the mastoid antrum at various age periods 
is shown in figure 3. Temporal bones were injected with fusible metal 
as previously described,'! following the method of Siebenmann,’* and 
the surrounding bone dissolved away. 

The specimens in figure 3 are corrosion casts of right temporal bones 
at the ages indicated. The internal surface has been photographed in 
each case in order to show the labyrinth in the relative position to the 
mastoid antrum and cells. The antrum is seen in the first three speci- 


11. Tremble, G. E.: Two Anatomic Preparations of the Temporal Bone for 
Teaching Purposes, Arch. Otolaryng. 4:412 (Nov.) 1926. 
12. Siebenmann, F.: Korrosionanatomie, Jena, Gustav Fischer, 1897 
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mens as the solid, triangular mass above and behind the semicircular 
canals. Immature cells are also present on its surfaces which develop 
as the mastoid process grows. These cells are very fine and indistinct 


in the cast of the 8 months’ fetus, gradually becoming more marked at 
birth. At 1 year the antrum is studded with definite, well marked cells 


which are quite discrete. 

On the appearance of the mastoid process during the second and 
third years, the antral cells proliferate backward until the whole process 
is hollowed out. In the pneumatic mastoid the cells communicate with 
one another and on cross-section give a honeycombed appearance. 
Owing to this arrangement, fusible metal flows freely through the bone, 
filling all the cells and forming one solid mass. 

The distribution of the mastoid cells, as well as the groove for the 
lateral sinus, is well shown in the adult cast. 

sy means of the accompanying scale, the size of the labyrinth can 
be measured. Although the length of the osseous labyrinth at 8 months 
is about 15 mm., it attains its full growth at birth. From then on 
throughout life it increases only slightly in certain of its dimensions, 
because “the bony labyrinth of the new-born infant is practically the 
same size as that of the adult,” ’* namely, about 10 mm. 

Clinically, the foregoing anatomic features concerning the mastoid 
antrum can be corroborated by roentgen findings. These were summed 
up recently by Granger ** when he said: 

In the radiographs of healthy mastoids of infants three months old, four months 
old, and six months old, one sees only the large mastoid antrum; in those of infants 
one year and two years of age, besides the mastoid antrum, the clear osseous sub- 
stance of the mastoid can be seen. After the second year and when the child 
reaches three years, four years, and five years, the mastoid begins to pneumatize, 
the cells are of the diploétic type, and the anterior wall of the lateral sinus—only 
slightly visible at first—becomes more distinct as pneumatization progresses. 

1390 Sherbrooke Street, West. 


13. Tremble, G. E.: The Bony Labyrinth of the New-Born Infant and of the 
Adult, Arch. Otolaryng. 9:175 (Feb.) 1929. 
14. Granger, Amédée: Radiology 14:495, 1930. 





APPARENT EFFECTS OF CEREBRAL TUMOR ON 
AUDITORY ACUITY 
REPORT OF A CASE * 


LAWRENCE J. LAWSON, M.D. 


EVANSTON, ILL. 


Consideration of this subject is undertaken with the knowledge that 
investigators in otology and neurologic surgery are not agreed concern- 
ing the mechanism of, or even the existence of, diminished auditory 


acuity from tumor of the cerebrum and particularly of the temporal lobe. 


The auditory symptoms produced must arise from interruption of 
auditory pathways at the site of the tumor by actual destruction or, 
secondarily, from pressure on other portions of the auditory pathways, 
and also from mental fogging and failure to interpret auditory impulses 

It is well known that reduction of hearing may be caused by lesions 
in any way affecting the auditory pathway from the sensory end-organ 
to the cortex. Labyrinthine deafness may develop gradually on one or 
both sides, or occasionally it may suddenly develop on one side. It is 
usually accompanied by vertigo and nystagmus. Lesions in the peri- 
pheral neurons cause gradual deafness through atrophy of the cochlear 
nerve elements. Lesions in the pons, peduncles, quadrigeminate body 
or cerebellopontile angles produce sudden deafness with hemorrhage or, 
with tumor, slowly progressive deafness, and in certain instances 
bilateral or crossed deafness. This may sometimes be total, but is more 
commonly only partial. Lesions in the cortical or subcortical tissues 
of the temporal lobe in unilateral lesions lead to partial and frequent} 
to only temporary deafness. Total deafness requires bilateral lesions 

Flechsig demonstrated that the auditory radiation from the internal 
geniculate body ends in the anterior transverse gyrus of the temporal 
lobe and that the cortical auditory center is bounded by the anterior 
transverse gyrus and the bordering 1 or 2 sq. cm. of the first temporal 
gyrus. His investigations form the basis of the localization of the cor- 
tical auditory centers. The auditory radiation, toward the end of its 
course, runs close under the cortex of the insula, and further in the 
medullary substance, directly under the cortex along the transverse 
gyrus in which its fibers end. 

* Submitted for publication, Oct. 21, 1931. 

*From the Departments of Otolaryngology of the Evanston Hospital and 


Northwestern University. 
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Waiter E. Dandy,’ from the Johns Hopkins Hospital, reported that 
he had never seen a cerebral tumor producing loss of auditory function, 
either unilateral or bilateral. He did not think that it was possible to get 
disturbance of hearing beyond the geniculate bodies. He reached this 
conclusion after completely removing the left temporal lobe and, in 
another patient, the entire right hemisphere without detecting any 
impairment in hearing. 

S. J. Crowe,’ in a communication from the Otological Research 
Laboratory, and having studied Dandy’s cases, stated that it is rare for 
a cerebral tumor on either the right or the left side to involve the hear- 
ing. He stated that to date, as far as his experience went, a lesion 
above the tentorium does not affect the hearing, provided one temporal 
lobe is intact. 

C. C. Bunch,’ working in Baltimore and also at Washington Uni- 
versity in St. Louis, stated that he had seen in his routine work many 
cases of cerebral lesions, but had not been able to satisfy himself that 
much had been learned about their relationship to hearing. 

C. F. McClintic,’ of Detroit, believes from his experience that cere- 
bral lesions do affect auditory acuity, but do not give complete deafness 
because the fibers cross, like the visual fibers from the retina. 

Misch * noted that in the cases reported in the literature the tem- 
poral and parietal lobes were so extensively involved that one could not 


conclude from them the location of the cortical center of audition. He 
proceeded to report the findings in a patient in whom complete and 


sudden deafness was caused by hemorrhage due to a septic embolism 
which almost completely destroyed the cortex of the median portion of 
the anterior transverse temporal gyrus and its underlying medullary 
substance. This lesion involved the region designated by Flechsig as 
the auditory cortex without entirely destroying it. Misch believes that 
this substantiates the theory that foci lying medially from the anterior 
transverse gyrus may cause deafness through the destruction of the 
auditory radiation running laterally in the medullary substance with- 
out necessarily destroying the entire auditory cortex. In this instance 
hemorrhage due to septic embolism of the most caudal portion of the 
sylvian artery almost exclusively destroyed the cortex of the median 
portion of the anterior temporal transverse convolution of the right 
side with the subjacent medullary tissue. This produced a sudden 
complete deafness in a patient whose left temporal lobe and tract were 

1. Personal communication to the author. 

2. Misch, W.: Ueber corticale Taubheit, Ztschr. f. d. ges. Neurol. u. Psychiat. 
65: 567, 1928. 
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already destroyed by hemorrhage. Complete deafness persisted until 
death a few days later. 

D. W. Drury,* working on patients of Cushing and Rowe at the 
Evans Memorial and Peter Bent Brigham Hospitals, reported that care- 
ful audiometric study may prove to be of aid in the diagnosis and local- 
ization of brain lesions. As tones rise in the scale, sensibility increases 


rapidly and reaches its maximum in the frequencies between 1,000 and 


5.000 double vibrations, above which it declines. As a class, tumors 
of the frontal area seem to show the least effect on the ear. This may 
be explained by the fact that interpretative ability of the patient has 
been so depressed that sound does not register in his consciousness. 

Ruttin * reported aural symptoms of tumors of the middle cranial 
fossa in fifteen patients. In one of these patients there was total deaf- 
ness on the side of the tumor, and high grade difficulty in hearing on 
the other side. In this patient there was a tumor with cystic degen- 
eration in the cerebral hemisphere. Central disturbances of hearing 
were reported five times in the series, and these were chiefly recognizable 
by equal or almost equal disturbances of hearing on both sides. 

In a study of binaural hearing in patients with tumor of the brain, 
T. C. Greene * concluded that lesions of the temporal lobe tend to 
impair ability to localize sound, and that increased intracranial pressure 
tends to produce the same effect. 

Slightly aside from the subject of this paper, but of interest as 
descriptions of auditory tract lesions, are the following reports: 

Jean Morelle*® reported an interesting tumor in which clinical 
examination had revealed the persistence of a certain degree of auditory 
acuity. The fibers of the acoustic nerve were spread out over the sur- 
face of the tumor, penetrating it rarely and only superficially. The 
denser portion of the tumor was juxtapontile in location. 

In a case reported by Lewy‘ there were focal signs, a left hemi- 
plegia and paralysis of several cranial nerves on the right side, which 
pointed to a lesion on the right side of the pons. There were facial 

3. Dandy, W. E.: Changes in Our Conceptions of Localization of Certain 
Functions in the Brain, Am. J. Physiol. 93:643, 1930. 

4. Ruttin, E.: Aural Symptoms of Tumors of the Middle Cranial Fossa, 
seitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 27:461, 1929. 

5. Greene, T. C.: Ability to Localize Sound: A Study of Binaural Hearing 
in Patients with Tumor of the Brain, Arch. Surg. 18:1825 (April) 1929. 

6. Morelle, J.: Tumors of the Acoustic Nerve, Arch. Surg. 18:1886 (April) 
1929. 

7. Lewy, A.: A Case of Brain Tumor with Otoneurologic Findings and 
Autopsy, Ann. Otol., Rhin. & Laryng. 40:34, 1931. 
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paralysis, difficulty in swallowing and articulating, deafness on the right 
side, of the inner ear type, and marked vasomotor disurbance. The 
symptoms were of twelve weeks’ duration. A spongioblastic neuro- 
epithelioma of the lower half of the pons was found. 


S. J. Crowe,* reporting from the Otological Research Laboratory 


of Johns Hopkins University, gave the findings in a very instructive 
case of a lesion of the cochlear and vestibular nerves in the internal 
auditory meatus to demonstrate the different types of degeneration in 
the two nerves. The degeneration of the vestibular nerve extended 
only to the vestibular ganglion, while that of the cochlear nerve included 
the cochlear ganglion, peripheral nerve fibers and the organ of Corti. 
This degeneration was also illustrated in a second case of a lesion of 
the auditory pathway within the cerebellum and midbrain, with an 
inoperable glioma of the right lobe of the cerebellum extending forward 
into the midbrain, with no evidence of growth at the cerebellopontile 
angle. Wittmaack® proved this reaction in 1911 on cats, and Knick *° 
in 1912 on guinea-pigs. Clinicopathologic studies by Lange,'' Zange ** 
and Steurer** on cerebellopontile angle lesions confirm experimental 
observation that the cochlear ganglion is an apparent exception to the 
wallerian law of degeneration. 

S. W. Ransom, director of the Institute of Neurology of North- 
western University, explained the reaction as follows: A lesion at the 
internal auditory meatus interrupts the neurons from the spiral and 
vestibular ganglions as they travel centrad. A lesion close to a ganglion 
is apt to produce chromatolysis in the cells, with swelling of the gan- 
glion. The spiral ganglion is confined in a very narrow canal and is 
more apt to suffer from such a reaction than is the vestibular ganglion ; 
hence the production of the changes noted. 

8. Crowe, S. J.: Anatomic Changes in the Labyrinth Secondary to Cerebello- 
pontile and Brain Stem Tumors, Arch. Surg. 18:982 (April) 1929. 

9. Wittmaack, K.: Ueber sekundare Degeneration im inneren Ohr nach 
Akusstigusstammverletzung, Verhandl. d. deutsch. otol. Gesellsch., 1911. 

10. Knick, A.: Pathologische Histologie des Ohrlabyrinths nach Durch- 
schneidung des Nervus acusticus, Ztschr. f. Ohrenh. 65:342, 1912. 

11. Lange: Labyrinthveranderungen bei Tumoren des Kleinhirns und Klein- 
hirnbriickenwinkels, Arch. f. Ohrenh. 90:180, 1913. 

12. Zange, J.: Ueber anatomische Veranderungen im Labyrinthe bei Klein- 
hirnbriickenwinkeltumoren und ihre klinische Bedeutung, Virchows Arch. f. path. 
Anat. 208:297, 1912. 

13. Steurer, O.: Ueber Beteilung des inneren Ohres und des Hornerven bei 
multipler Neurofibromatosis Recklinghausen mit besonderer Beriichsicktigung der 
sekundar-absteigenden Degeneration des Hérnerven, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 4:124, 1923. 
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REPORT OF CASE 


The observations on this patient are presented because of the 
interesting relationship of the auditory symptoms and the pathologic 
changes in the auditory tracts to the cerebral tumor. This study has 
also a point of interest because of the confusion that existed in the diag- 
nosis, particularly from the standpoint of cerebral tumor and cerebral 


vascular accident. 


Mr. O. L. W., aged 66, had noticed for a period of one year some diminution 
in hearing, particularly in the left ear. There was no history of familial deafness, 
and no vertigo or tinnitus. Inspection of the ear revealed no abnormalities, and 
there was no associated inflammation of the nose and throat. The audiographic 
record shown (fig. 1) was taken two months before death, at which time pro- 
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Fig. 1—Audiogram made on Aug. 21, 1930, in case reported. 


gressive deafness was the solitary symptom of disturbance. The record was 
taken at this time because there had been difficulty for two weeks in hearing with 
the left ear and comprehending telephone conversation. Soon a gradual chain of 
evidence of cerebral disorder developed, starting with difficulty in recalling words 
for dictation and slight hoarseness. 

Intralaryngeal examination at this time, by the indirect method, revealed a 
failure to tense either vocal cord properly, presenting a typical picture of superior 
laryngeal nerve involvement with weakness of the tensing cricothyroid muscles 
innervated by that nerve. Sensation was also decreased in the larynx. This 
explained the symptom of hoarseness and the cause of choking spells. On the 
following day, while the patient was seated at his desk reviewing correspondence, 
there was a sudden convulsive, choking attack, followed by slight weakness on the 
right side. He stated that he felt as if he had experienced a slight stroke. He was 
then hospitalized for observation. No abnormalities were found other than those 
already noted: a slight aphasia and weakness of the right side. The blood 
pressure was 140 systolic and 80 diastolic. All laboratory tests gave negative 
results. 
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Fig. 3—Spongioblastoma multiforme, low power. 
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The condition remained stationary, and after ten days the patient was allowed 
to return home, with the diagnosis of probable resolving left cerebral hemorrhage. 
After he had remained at home for one week, another convulsive, choking attack 


greatly exaggerated the existing symptoms. There were marked loss of motor 
speech, mental fogging and marked paresis of the right side. During the subse- 
quent three weeks of hospitalization the visual fields remained normal and there 


were no disk changes. There was no complaint of headache. This state of hemi- 
plegia was terminated by pneumonia. Autopsy revealed (except for the terminal 
pneumonia) no important pathologic changes other than the cerebral tumor as 














Fig. 4.—Spongioblastoma multiforme, high power. 


described. The following description was furnished by Dr. Arthur C. Weil, of 
the Institute of Neurology of Northwestern University : 

There were haziness and milky discoloration of the leptomeninges, of the con- 
vexities and of the base. The left hemisphere was swollen, and the gyri, especially 
over the middle third of the central and parietal region, were distended. There 
was a tumor mass replacing the white matter of the left hemisphere, extending 
from a section through the anterior commissure backward into a section through 
the posterior quadrigemina. The tumor measured approximately 4 cm. in its right- 
left diameter. Its wall was formed by grayish-brown tissue which contained 
numerous small blood vessels. The center of the tumor was composed of a grayish, 
translucent, gelatinous mass. 
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VWicroscopic Description—The histologic appearance of the tumor was not 
uniform. Surrounding the cyst formation there could be made out a loose network 


of spongioblasts, unipolar and bipolar. In other areas, closer to the surface, the 
tumor assumed the characteristics of an astrocytoma with the formation of a dense 
glial meshwork. 

The tumor penetrated the cortex in places completely; in others it was confined 
to the lower lamina, but in the upper lamina most of the ganglion cells had dis- 
appeared completely. The tumor was well vascularized; in some places numerous 
small vessels were seen, lined with one layer of endothelial cells and forming 
telangiectasis. The diagnosis was spongioblastoma multiforme. 


Because of the location of the tumor in the patient presented and its 
relation to the degree of mental fogging, it is interesting to review the 
the observation of Dandy,’ derived from a series of cerebral operations. 
It is possible to remove all of the right cerebral hemisphere above the 
basal ganglions with no appreciable disturbance of mentality. Both 
frontal lobes have been completely removed for treatment of a bilateral 
frontal tumor, and this has been followed by no appreciable disturb- 
ance of mentality. Excision of the left occipital lobe and the lower 
third of the temporal lobe does not affect intelligence. The intellect 
is therefore concerned with the remaining portion of the left cerebral 
hemisphere and doubtless closely related to the speech mechanism. 
Ligation of the anterior cerebral artery on the left side produces com- 
plete and final loss of consciousness. This does not happen with liga- 
tion of the corresponding vessel of the right side. Occluding the vessel 
at the middle of the corpus collosum produces the same result, indi- 
cating that the seat of consciousness is posterior to this point in the 
vessel. 

In a study of mechanical means of diagnosis of acoustic tumors, 
Vastine and Kinney‘ described the pineal shadow as an aid in the 
localization of brain tumors. Intracranial hemorrhage is apt, in a small 
percentage, to cause some displacement. A roentgen study was not 


made in the case reported in this paper, but, in the light of later obser- 


vations, it would have been of value for diagnostic evidence, for there 
was considerable displacement. Carefully alined anteroposterior and 
lateral views are necessary. 
CONCLUSIONS 
1. The clinical, otologic and pathologic studies were carefully made 
so that an accurate record was available from the earliest known onset 
to termination. 


14. Vastine, Jacob H., and Kinney, Kenneth K.: The Pineal Shadow as an 
Aid in the Localization of Brain Tumors, Am. J. Roentgenol. 17:320 (March) 
1927. 
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2. No inner ear symptoms were present to complicate this picture. 

3. Left cerebral tumor was the only lesion of the auditory tract 
revealed in a careful search to explain an auditory depression of the 
central type affecting the function of both ears, but the left more than 
the right. 

4. It is possible that some of the auditory depression was due to a 


pressure or displacement effect on lower portions of the auditory tracts. 


5. It would be interesting to know whether a similarly located right- 
sided tumor would have given the same degree of difficulty in hearing, 
interpretation of the spoken voice and, at any stage, the same degree of 
mental depression in a right-handed person. 

6. Without changes in the optic disk, spinal fluid changes and head- 
ache, it is sometimes difficult to make a final clinical diagnosis between 
vascular accident and tumor. 


636 Church Street. 











PATHOLOGIC CHANGES IN THE EAR IN 
NIEMANN-PICK’S DISEASE * 


JOSEPH G. DRUSS, M.D. 
NEW YORK 


Before describing the pathologic changes in the ear in a case of 
Niemann-Pick’s disease, it is perhaps advisable first to say a word or 
two about the disease itself. For a more comprehensive study on the 
subject the reader is referred to the excellent papers by Pick,’ Nie- 
mann,? Bloom,* Kramer * and others. 

In brief, Niemann-Pick’s disease is a condition that starts in infancy, 
usually at the age of 5 or 6 months. The child has a retarded physical 
and mental development ; the abdomen is enlarged, owing to the increased 
size of the liver and spleen, and brownish discolorations of the skin are 
present. The disease is occasionally associated with amaurotic family 
idiocy and mongolism. A low grade fever, anemia and cachexia are 
present. The child succumbs to the disease, usually from associated 
infection of the upper respiratory tract, before the age of 2 years. A 
diagnosis can be made by splenic puncture. Pathologically the condition 
may be described as a generalized disturbance in lipoid storage, congenital 
in nature and characterized by the presence in many organs of large cells, 
round or polygonal, with pale cytoplasm containing many vacuoles vary- 
ing in size and shape. These cells contain numerous vacuoles and are 
therefore known as foam cells. These vacuoles or fat globules are 
believed to be lecithin, and are not demonstrated by the usual fat stains 


but by a special stain according to the Lorraine-Smith-Dietrich method. 


* Submitted for publication, Dec. 17, 1931. 

*From the Otological Department and Laboratories of the Mount Sinai 
Hospital. 

1. Pick, L.: Der Morbus Gaucher und die ihm 4hnlichen Erkrankungen, 
Ergebn. d. inn. Med. u. Kinderh. 29:519, 1926; Ueber die lipoidzellige Spleno- 
hepatomegalie Typus Niemann-Pick als Stoffwechselerkrankung, Med. Klin. 39:1, 
1927. 

2. Niemann, A.: Ein unbekanntes Krankheitsbild, Jahrb. f. Kinderh. 79:1, 
1914. 

3. Bloom, William: Histogenesis of Essential Lipoid Histiocytosis (Niemann- 
Pick’s Disease), Arch. Path. 6:827 (Nov.) 1928. 

4. Kramer, Benjamin: Lipoid-Cell Splenohepatomegaly, Niemann-Pick Type: 
A Clinical Analysis of Nine Cases with a Report of One Additional Case, M. Clin. 
North America 11:905, 1928. 
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Recently Sobotka, Epstein and Lichtenstein ° showed that there is an 
increase of the phosphatides and cholesterol in the tissues while there 
is a disappearance of neutral fat and an absence of kerasin. 

Brunner,** in 1928, described a case of Gaucher’s disease in which he 
found the typical Gaucher cells in the bone marrow of the temporal bone. 
Histologically these cells resemble somewhat the foam cells of Niemann- 
Pick’s disease. This is not surprising since both of these conditions are 
due to abnormal lipoid storage and both belong in one group, namely, 
disease of the reticulo-endothelial system. 

The foam cells are found in the liver, spleen, bone marrow, lymph 
nodes, blood stream, lungs, epithelium of various organs and connective 
tissue. Pick,® many years ago, described these cells in the choroid and 
retina. This was again recently demonstrated by Goldstein and Wexler.’ 
The foam cells originate from the cells of the reticulo-endothelial system 
scattered throughout the body (Aschoff). In connective tissue Bloom * 
maintained that they develop from local histiocytes and from perivascular 
embryonic mesenchymal cells. He further stated that fibroblasts do not 
develop into lipoid-storing macrophages. 

The ear is one of the very few organs that retains embryonic tissue 
for a considerable time after birth (cases have been reported in which 
remains of the embryonic tissue in the ear were present in adult life— 
Crowe and Polvogt *). An excellent opportunity was therefore 
offered for the study of the behavior of the embryonic tissue under con- 


ditions of abnormal lipoid storage. The following case is reported. 


REPORT OF A CASE 


A Jewish girl, aged 10 months, was admitted to the pediatric service of 
Dr. Schick at the Mount Sinai Hospital, on April 15, 1929, with a history of loss 
of weight, difficulty in feeding and retarded development for three months. She 
was a first born child and delivery had been normal. 

Physical Examination.—The patient was underdeveloped physically and men- 
tally. There were enlargement of the spleen and liver, red spots on the maculae 
of both eyes and brownish pigmentation of the skin. Both ears were normal. 

5. Sobotka, H.; Epstein, E. Z., and Lichtenstein, L.: The Distribution of 
Lipoid in a Case of Niemann-Pick’s Disease Associated with Amaurotic Family 
Idiocy, Arch. Path 10:677 (Nov.) 1930. 

5a. Brunner, H.: Ueber des Vorkommen von Gaucherzellen im Felsenbeine 
nebst Bermerkungen zur kausalen Genese des Otosklerose, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 22:60, 1928. 

6. Pick, quoted by Bloom (footnote 3). 

7. Goldstein, I., and Wexler, D.: Niemann-Pick’s Disease with Cherry-Red 
Spots in the Macula, Arch. Ophth. 5:704 (May) 1931. 

8. Crowe, S. J., and Polvogt, L. M.: Embryonic Tissue in the Middle Ear 
and Mastoid, Arch. Otolaryng. 12:151 (Aug.) 1930. 
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Ophthalmologic Examination—Each fundus showed a large grayish ring i 
the center of which was a bright red macula. The picture resembled that 
amaurotic family idiocy. 

A diagnosis of Niemann-Pick’s disease was made which was confirmed b 
splenic puncture. During the child’s stay in the hospital she had an acute infection 
of the upper respiratory tract, associated with fever and vomiting. She finally suc- 
cumbed to pneumonia. 

Autopsy.—The postmortem examination was performed by Dr. Klemperer,” and 
the diagnosis of Niemann-Pick’s disease was made. The observations were: 

Pathologic Examination: Large round and polygonal cells with diffuse 
vacuolation of the cytoplasm were found in the spleen, liver and lymph, within the 
alveoli of the lungs as well as in the peribronchial and perivascular tissues, in the 
stratum proprium of the mucosa of the intestines, in the bone marrow and in 
the kidneys. When stained by the Lorraine-Smith-Deitrich method, grayish-black 
granules were noted in the cells of the various organs. Dr. Globus reported that 
the nerve cells in the spinal cord and brain were exceedingly large, their dendrites 
were swollen and there was a loss of normal cytoplasmic structures with a dis- 
placement of the nuclei. 

There were no gross abnormalities of the temporal bone. 

Histologic Examination of the Temporal Bone: The temporal bone was sec- 
tioned serially. A purulent exudate was present within the tympanic cavity. The 
mucosa lining the tympanum was markedly thickened throughout, and was thrown 
into numerous folds. In some areas the epithelial lining was denuded. This 
marked thickening of the mucosa was due not only to the inflammatory infiltration 
but also, to a great extent, to its incomplete recession. In the epitympanic space 
and in the antrum the loose embryonic myxomatous tissue was still present, 
particularly surrounding the ossicles. 

Large oval and polygonal vacuolated cells were present in large numbers, and 
were scattered diffusely throughout the mucosa lining the eustachian tube and 
tympanum. The embryonic myxomatous tissue proper (fig. 1), the perivascular 
spaces, the pneumatic spaces and the marrow of the bony capsule, particularly 
in the region of the modiolus, were similarly involved. These vacuolated cells 
were also present, although more sparsely, in the connective tissue of the internal 
auditory meatus between the main bundles of the auditory nerve. 

These large cells were of the same character as the foam cells found in the 
other organs of the body. The cytoplasm was very pale and contained many 
vacuoles. However, in the submucosa lining the tympanum these cells took on a 
heavier hemalum stain, and within the cells many dark bluish granules were 
present (fig. 2). 

It is of interest to note that within the purulent exudate in the tympanum, which 
consisted of polymorphonuclear leukocytes and lymphocytes, the foam cells were 
also present, although in comparatively small number. The question naturally 
arose, were these cells the product of the inflammation of the tympanic mucosa or 
were they the result of an exudate coughed up from the lung and forced through 
the eustachian tube to the middle ear. The former view is the more plausible 
because of the presence of the marked infiltration of the mucosa. 

The remainder of the labyrinth was essentially normal. In Scarpa’s ganglion 
and in the geniculate ganglion the cells showed degenerative changes similar to 
those found in the brain and spinal cord; e. g., the cells were swollen and oval 


in shape, the nuclei were displaced and there was a loss of normal cytoplasm. 


9. Drs. Friesner, Klemperer and Otani assisted during the course of the work 
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Fig. 1—Vertical section through the tympanum, showing the embryonic myxo- 


matous tissue (ET) about the ossicles. E, exudate; ESC, external semicircular 


y 


canal; /, incus; F, facial nerve; 1/7, membrana tympani. 


Fig. 2.—Section through the submucosa lining the tympanic cavity (low magni- 
fication). The foam cells (FC) containing the dark granules are scattered 


hroughout the tissue. 
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This was especially brought out by the cresyl-violet stain. The temporal bon 
of a large number of infants and embryos who died from other causes were studied 
ior comparison, but the characteristic foam cells were not present in any of then 

As previously stated, vacuolated cells were scattered diffusely throughout the 
embryonic mesenchymal tissue of the tympanum. Within the loose myxomatous 
tissue, not only were large round cells found, but also smaller round cells with 
dark nuclei containing single or few fat droplets, the former corresponding to the 
histioid and the latter to the lymphocytoid wandering cells of the embryonal con- 
nective tissue (fig. 3). Also many of the spindle-shaped cells forming the basic 
network of the tissue and the elongated cells situated outside the vessels contained 
vacuoles. As they increased in size they lost their processes, the vacuoles became 
larger, and they gradually assumed the appearance of the fully developed round 
foam cells (fig. 4). 

COMMENT 

As regards the origin of these vacuolated cells throughout the audi- 
tory system in this case, it has to be borne in mind that cells capable of 
storing lipoid material (histiocytes) are normally found in connective 
tissue and therefore also in the stratum proprium of the tympanic cavity. 
In addition, one must take into consideration the fact that polyblasts 
(endothelial leukocytes) of an inflamed area are derived, not only from 
the emigrated lymphocytes (Maximow °° and Kiyons and Nakanoin *"), 
but also from the local histiocytes. These polyblasts also have the 
ability to store up colloidal substances and to phagocytose corpuscular 
material. Therefore it is not surprising that one finds in inflammatory 
conditions of the tympanum, as in other parts of the body, the phago- 
cytosis of fat droplets derived from the decomposition of cellular 
elements by the aforementioned cells. In ordinary inflammation, 
however, such lipophages contain mainly cholesterol, whereas in Niemann- 
Pick’s disease the foam cells contain phosphatides to a large extent. 
The Lorraine-Smith-Dietrich technic, which stains phosphatides black, 
would have been of differential diagnostic value. Unfortunately, this 
stain could not be used because the tissue was embedded in celloidin. 

However, the presence of an unusually large number of foam cells 
favors the contention that they are the result of Niemann-Pick’s disease 
rather than of an inflammatory reaction. Most-important to note also 
is the fact that these vacuoles were present not only in the free round 
cells but also to a great extent in the fixed stellate and spindle cells. 
This affords strong support for the belief that we are dealing here with 
foam cells of the lipoid histiocytosis type. 


10. Maximow, A.: Relation of Blood Cells to Connective Tissue and Endo- 
thelium, Physiol. Rev. 4:533 (Oct.) 1924; Bindegewebe und blutbildene Gewebe, 
in von Modllendorf: Handbuch der mikroskopischen Anatomie des Menschen, 
Berlin, Julius Springer, 1927, vol. 2, p. 232. 

11. Kiyons, Kenji; and Nakanoin, Takamura: Weitere Untersuchungen tiber 
die histiozytaren Zellen, Acta scholae med. univ. imp., Kioto 3:55, 1919-1920. 





Fig. 3—Embryonic myxomatous tissue. Fat droplets are present in the various 
types of cells of this tissue. bv, blood vessel; fc, foam cell; hc, histioid cell; Ic, 
lymphocytoid cell; spc, spindle cell. 














Fig. 4.—Section through the embryonic myxomatous tissue (very high magnifi- 
tion), showing fully developed foam cells (fc), spindle cells (spc), histioid cells 
ic) anl lymphocytoid cells (/c). Some of these cells contain the fat droplets. In 
¢ lower left central portion of the field a large spindle-shaped cell is becoming 


inded off and is assuming the appearance of a foam cell. 
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SUMMARY AND CONCLUSIONS 
The pathologic changes in the ear in a case of Niemann-Pick’s 
disease are described for the first time, to our knowledge. The lar; 
foam cells were found in the submucosa of the tympanum and antrum, in 
the bone marrow and perivascular spaces of the temporal bone and about 
the nerve trunks in the internal auditory meatus and in the purulent 
exudate of the middle ear. Reasons are given for the belief that thes 
cells are of the lipoid histiocytosis type. Degenerative changes wer 

also found in the ganglion cells of the seventh and eighth nerves. 


The fixed cells of the embryonic mesenchymal tissue of the tympanum 


have the capacity for storing lipoid substances. There is evidence that 
the foam cells in this tissue are derived from the histioid and lympho- 
cytoid wandering cells as well as from the fixed mesenchymal cells. 





PATHOLOGIC CHANGES IN THE TONSILS 
THEIR RELATION TO THE USUAL INDICATIONS FOR 


TONSILLECTOMY * 


PAUL S. RHOADS, M.D. 


CHICAGO 


Tonsillectomy is by far the most frequent operation undertaken in 


this country." Yet there is a surprising lack of agreement as to the 
proper indications for the procedure. 

Most often, probably, the decision as to whether tonsils need to be 
removed or not is based on the results of inspection of the throat and 
palpation of the neck. In hospital and dispensary practice such com- 
ments as the following often appear on the charts of patients: “Tonsils 
not infected, tonsillectomy not indicated,” or “‘Badly infected tonsils, 
tonsillectomy urgently needed,” etc. Conversation usually reveals that 
the conception of “infected tonsils” referred to in such comments is 
approximately that described by Newkirk ? in his discussion of the indi- 
cations for tonsillectomy : 


A large tonsil usually contains infection and every effort should be made to find 
that infection. It is our custom to consider one or two points in the local exami- 
nation of a tonsil, first the tonsil itself. Is it full of crypts? Does it look boggy? 
Can cheesy material be extruded on pressure or can fluid pus be expressed? 
Cheesy material without odor is doubtful evidence of infection. Fluid pus with 
odor is positive evidence of infection. 


Others * minimize the importance of the local examination of the 
tonsil and stress the importance of the history and a careful search for 
and elimination of other obvious foci of infection by the internist. For 
instance, Hill stated: 


For the most part the ordinary inspection of the pharynx which passes for 
in examination is worthless to determine if the tonsils are infected or not. 

* Submitted for publication, Oct. 22, 1931. 

*From the Wallace R. Lane Fund and the John McCormick Institute for 
Infectious Diseases. 
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384, 1925. 

3. Hill, F. T.: What Is Wrong with the Tonsil Operation? Ann. Otol., Rhin. 
& Laryng. 35:913 (Sept.) 1926. Tanaka, M., and Crowe, S. J.: Direct Blood 
Stream Infection Through the Tonsils, Arch. Otolaryng. 1:510 (May) 1925. 
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The size of the tonsil is of little importance unless obstructive to breathi: 
These large tonsils drain fairly well and are usually: of pathologic significan 
only as to their local manifestations, as the cause of sore throats. The mos 
important type of tonsil is usually overlooked. This is the small, buried tons; 
sometimes almost atrophic, with its crypts more or less sealed, and the product 
of infection draining into the system via the lymphatics or the blood stream. 


Shambaugh’s* statement is representative of the middle ground 
between these two views: 


The indications cannot be fixed in all cases from the history of the local 
trouble although very often the history of recurring attacks of acute tonsillitis or 
of peritonsillar abscesses is in itself ample indication for tonsil removal. Again, 
the indication for enucleation cannot always be arrived at by a careful inspection 
of the tonsil. The large, congested tonsil everyone will recognize as one whic! 
constitutes sufficient menace to require removal. On the other hand, the small, 
so-called submerged or embedded tonsil is often considerably more of a menace 
than is a tonsil which is more or less hypertrophied and which drains freel; 
into the pharynx. Ordinarily the recognition of cheesy concretions could hardly 
constitute a definite indication for operation unless the local annoyance from 
the odor in these plugs is sufficient to justify removal. On the other hand the 
detection of pus which can be expressed from the tonsils is, of course, a definit« 
indication for surgical interference. This is quite an unusual finding although 
suspect that most internists are naming the milky, broken down material from a 
cheesy plug as pus. 

Now very often the real indication for enucleation rests not upon the history oi 
acute attacks of tonsillitis or upon the local findings, as the examination may 
reveal nothing but what is universally found in adult tonsils; the indication rests 
upon the detection by the internist of a systemic condition which he considers 
serious enough to demand removal of tonsils which cannot be excluded as 
possible focus of infection, especially when there are no other likely foci detected. 


Answers to these questions have been sought in clinical studies com- 


paring conditions in the body before and after tonsillectomy, in studies 


of the gross and histologic appearance of the tonsils removed, in bacterio- 
logic studies and in experimental inoculations with the tonsillar bac- 
teria. To attain a proper perspective, all these avenues of approach 
must be correlated. This communication is concerned with the patho- 
logic changes in the tonsil in relation to its bacterial content and to the 
clinical condition of the patient. 

Caylor and Dick* were the first to adopt quantitative cultures of 
excised tonsils as the best criterion of their harmful potentialities. They 
showed that, in general, tonsils with the highest bacterial content wer 
those associated with arthritis and other systemic diseases while, as a 
rule, those with the lowest counts were hypertrophied tonsils removed 
because of local disturbances in the throat unassociated with systemic 
disease. Qualitatively there was little difference in the bacterial flor: 


4. Shambaugh, G. E.: Personal communication to the author. 
5. Caylor, H. D., and Dick, G. F.: Quantitative Bacteriology of the Tonsils 
J. A. M. A. 78:570 (Feb. 25) 1922. 
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of the different types of tonsils, hemolytic and green-producing strepto- 
cocci being the predominating organisms in practically every one. 

In another series of cultures, Rhoads and Dick® confirmed these 
findings and showed that tonsil stumps left from previous tonsil- 
lectomies when removed contained more bacteria per gram than tonsils 
removed for the first time. 

In table 1 the relative frequency with which different types of ton- 
sils are removed in ordinary practice can be estimated. Through the 
courtesy of Dr. J. Lisle Williams, former pathologist of the Evans- 
ton Hospital, the anatomic diagnoses on excised tonsils in 807 consecutive 
cases were tabulated. These diagnoses represented the predomi- 
nating changes. Of course, the infection and its consequences were 
never limited to any one division of the tonsil tissue. 

Chronic hyperplastic tonsillitis was the term applied when the most 
striking anatomic feature was hyperplasia of the lymph follicles. This 


TABLE 1.—Anatomic Diagnoses on 807 Pairs of Tonsils Removed Consecutivel 
During Eight Months at the Evanston Hospita 


Number of 
Diagnosis Cases 


Ohronic hyperplastic tonsillitis 

Chronie lacunar tonsillitis.......... : 
Ohronie fibrous tonsillitis................... 
Tonsil “stumps”? (with various changes)... 
Peritonsillitis 

Small abscesses of the tonsils....... 
Tuberculosis of the tonsils....... ; 


form was often associated with lacunar tonsillitis, but extensive ulcer- 


ation of the crypts was not usually present. Great hyperplasia of thi 


follicles was found most frequently in large tonsils of children of 
school age. In seeking tonsils of this type for culture, Rhoads and 
Dick ® visited the throat, nose and ear ward of Cook County Hospital 
in the summer when children recommended for tonsillectomy by school 
physicians were being operated on. Inspection nearly always revealed 
the large red tonsils described by Newkirk.* Hambrecht and Nuzum 
showed that the chief reasons for removing such tonsils were breathing 
through the mouth, frequent colds and otitis media. Arthritis and 
other systemic disease were not found to be the indication in a singl 
instance. As may be seen from table 2, reprinted from their original 
article, Rhoads and Dick*® found that large tonsils showing chronic 
hyperplastic tonsillitis without much other change had, as a rule, lower 

6. Rhoads, P. S., and Dick, G. F.: Efficacy of Tonsillectomy for the Removal 
f Focal Infection, J. A. M. A. 91:1149 (Oct. 20) 1928. 

7. Hambrecht, Leonora; and Nuzum, F. R.: A Correllated Study of th 
Indications for Tonsillectomy and of the Pathology and Bacteriology of th 
Excised Tonsils, Arch. Int. Med. 29:635 (May) 1922 
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Description and Bacterial Counts of Tonsils Remowed in First 
Tonsillectomy * 


TABLE 2. 


Bacteria 
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se Clinical Symptoms 
Enlarged tonsils 


Frequent mild sore 
throats; hyper 
thyroidism 


Polyarthritis 
Enlarged tonsils 


Myositis; thrombo- 
phlebitis 


Hyperthyroidism 
Chronic tonsillitis 


Chronic sinus infee- 
tion; mitral 
regurgitation 


Enlarged tonsils 
Enlarged tonsils 
Frequent sore throat 


Hyperthyroidism; 
frequent sore throat 
Frequent sore 
throat; duodenal 
ulcer 

Subacute poly- 
arthritis 

Enlarged tonsils; 
frequent sore throat 


Frequent sore throat 


Chronic hyper- 
trophic infectious 
arthritis 


Enlarged tonsils 


Frequent sore 
throats 


Arthritis: chronie 
rheumatie endo- 
earditis 


Chronie arthritis 
Enlarged tonsils 
Rheumatie endo- 


carditis 


Convalescent from 
acute rheumatic 
fever 


Frequent sore 
throat: recurring 
arthritis 


Average.. 


Clinical Diagnosis 
Hypertrophied tonsils 


Buried tonsils 


Hypertrophied tonsils; 


surface scarring 
Hypertrophied tonsils 


Hypertrophied tonsils 
Hypertrophied tonsils 
Hypertrophied tonsils 


Chronic atrophie ton 
sillitis 


Hypertrophied tonsils 
Hypertrophied tonsils 
Hypertrophied tonsils 
Chronie atrophic ton- 


sillitis 
Hypertrophied tonsils 


Chronie atrophic ton- 
tonsillitis 


Hypertrophied tonsils 
Hypertrophied tonsils 


Chronie atrophic ton- 
sillitis 


Hypertrophied tonsils 


Small scarred tonsils 


Chronie atrophic ton 
sillitis 


Chronic atrophic ton- 
sillitis 


Hypertrophied tonsils 


Hypertrophied, 
injected tonsils 


Hypertrophied tonsils 


Chronic atrophic ton- 
sillitis 


Anatomic Diagnosis per Gram 


Chronic hyperplastic 48,200 


tonsillitis 

Chronie ulcerative and 622,000 
hyperplastic tonsillitis 

fibrous peritonsillitis 


Chronic ulcerative and 655,000 


fibrous tonsillitis 


Chronic hyperplastie 811,000 
tonsillitis 

Chronie ulcerative and 907,000 
hyperplastic tonsillitis 
Chronic suppurative and 970,000 
hyperplastic tonsillitis 


Chronie hyperplastic 
tonsillitis 


1,051,000 


Chronic fibrous tonsil- 1,259,000 


litis and peritonsillitis 
Chronie hyperplastic 1,490,000 
tonsillitis 

Chronie hyperplastic 1,880,000 
tonsillitis 

Chronie hyperplastic 2,097,000 
tonsillitis 

Chronic ulcerative and 2,693,000 
fibrous tonsillitis 

Chronic hyperplastic 2,734,000 
and ulcerative 

tonsillitis 


Chronic fibrous tonsil- 
litis and peritonsillitis 


3,202,000 
Chronie hyperplastic 3,307,000 
tonsillitis with moder- 

ate fibrous tonsillitis 


Chronic ulcerative and 3,619,000 
hyperplastic tonsillitis 
Chronic fibrous tonsil- 3,755,000 
litis and peritonsillitis; 
suppurative tonsillitis 
Chronie hyperplastic 3,789,000 
and ulcerative tonsillitis 


Chronic ulcerative ton- 4,634,000 
sillitis; chronic fibrous 


tonsillitis 


Chronic fibrous and 5,383,000 
chronic hyperplastic 
tonsillitis 

Chronie fibrous tonsil- 6,106,000 
litis and peritonsillitis 


Chronic hyperplastic 7,481,000 


and ulcerative tonsillitis 


Chronie uleerative ton- 13,980,000 
sillitis with minute 
abscesses: chronic 
hyperplastic tonsillitis 
Chronic uleerative ton- 17,571,000 
sillitis with minute 
abscesses; chronic 
fibrous tonsillitis 
Chronic ulcerative and 52,283,000 
suppurative tonsillitis; 

chronie fibrous ton- 

sillitis and peritonsillitis 


5,693,000 


* Reprinted from Rhoads and Dick (footnote 6). 
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bacterial counts than any other type. Caylor and Dick *® had previously 
made the same observation. 
A diagnosis of chronic lacunar tonsillitis was made when the prin- 


cipal changes were in the crypts. A better term might be chronic ulcer- 


ative tonsillitis, for loss of crypt epithelium was practically always 


Fig. 1.—Fairly normal crypts in chronic hyperplastic tonsillitis. No ulceration 
and only slight polymorphonuclear infiltration of crypt walls. (Low magnifica 
tion. ) 


observed. (The latter term is used in table 2 instead of chronic lacunar 
tonsillitis.) Small or average sized tonsils that prior to removal have 
always been a little reddened, with the patient complaining frequently 
of a “raw” throat, reveal this change most constantly and most exten- 
sively. Typically, thickening of the epithelium in the portion of the 
crypt nearest the surface was found, together with loss of epithelium 
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in the deeper parts. Not infrequently there was ulceration also of th 
upper crypt walls. The walls were infiltrated with polymorphonuclea: 
leukocytes, and there was often invasion of the adjacent lymphoid tis 
sue. Polymorphonuclear leukocytes, lymphocytes, red blood cells, 
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Fig. 2.—Chronic lacunar tonsillitis. Hypertrophy of the crypt epithelium. 
Ulceration at the base of crypt with infection extending into the surrounding 
lymphoid tissue. (Low magnification. ) 


desquamated epithelial cells, bacterial masses and formless debris la) 
within the crypts. 

As stated before, extensive ulceration in the depths of the crypts 
is usually associated with considerable change in other portions of the 
tonsil. The highest bacterial counts were obtained in the tonsils in 
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which considerable fibrosis was also present. These tonsils were more 
often removed from patients who were suffering from arthritis and 
hyperthyroidism than from any others. 

Chronic fibrous tonsillitis was the diagnosis in the majority of 
instances in which tonsillectomy was undertaken for the removal of 


Fig. 3—Chronic fibrous tonsillitis. Replacement of crypt epithelium and 
lymphoid tissue by fibrous tissue. High bacterial count. (High magnification.) 


focal infection. Interstitial fibrosis with increase also of the fibrous 
tissue of the trabeculae and capsule predominated. Usually, but not 


ilways, a corresponding decrease in the lymphoid tissue was noted. 


Chronic lacunar tonsillitis was usually present also. Occasionally there 
were small areas of cartilage or bone near the capsule. Frequently 
the fibrosis was seen to be closing off the crypt orifices with a conse- 


quent sealing in of crypt contents. It is reasonable to suppose that 
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such changes would favor systemic absorption of bacteria and their 
products. 

It was found that when small, fibrous tonsils were removed the indi- 
cations were arthritis and rheumatic heart disease in 80 per cent of the 
cases, hyperthyroidism in 10 per cent and frequent sore throats in 10 
per cent. In the series of Hambrecht and Nuzum, the indications for 
removal of such tonsils were rheumatism in its various forms in 66.6 





7 
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Fig. 4—Small abscess within a partially obliterated tonsillar crypt. (Low 


magnification. ) 


per cent of the cases, frequent sore throats in 17 per cent and frequent 
colds in 16.4 per cent. These small, scarred tonsils harbored many more 


bacteria per gram than any other type despite the fact that the) 


appeared more innocent in the throat. In our series the average bac 


terial count for tonsils in which the diagnosis of chronic fibrous tonsil 
litis was made was 9,963,900 per gram, while in the cases in which th: 
diagnosis was chronic hyperplastic tonsillitis the count averaged 


2,615,200 bacteria per gram. 


. 
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Lacunar or fibrous (or both) tonsillitis in tonsil stumps was the 
diagnosis in 22 cases. This is a relatively small number as compared 
to the entire series of 807 cases. It is a safe prediction that the pro- 
portion will be greater in later years, for the importance of “stumps” 
is at last being recognized. In routine physical examination of 403 
nurses who had undergone tonsillectomy, Rhoads and Dick® found 
pieces of tonsil tissue of appreciable size in the throats of 290 (73 per 
cent). By quantitative cultures of a large series they also demonstrated 
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Fig. 5.—Small tubercle with giant cells. (High magnification.) 


that stumps carried more bacteria per gram than tonsils removed for 
the first time. The average content of a series of 25 tonsils removed 


for the first time was 5,693,000 per gram as compared with a count 


of 7,341,000 for a similar series of stumps. 

It has been pointed out to me that internists often err in failing 
to distinguish between islands of lymphoid tissue appearing in the 
denuded tonsillar fossae and true tonsillar stumps, and that lingual 
tonsils at the lower pole of the fossae are confused in the same way. 
No claim to expertness in these distinctions is made. However, in the 
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series cited all of the tonsil stumps were sectioned at the time they were 
cultured, and all contained typical tonsil tissue. 

We reported a number of cases in which patients with systemic dis- 
ease failed to improve after their original tonsillectomy but improved 
strikingly after removal of pieces of tonsil remaining from previous 
operations. Fibrosis is, of course, the principal change in these stumps. 
Surface scarring with sealing off or the obliteration of crypts is very 
common. Often islands of lymphoid tissue completely shut off from 
each other and from the surface are seen. 

Peritonsillitis was mentioned in the anatomic diagnoses only twelve 
times. However, it occurs in some degree in all cases of badly infected 
tonsils, particularly with fibrous tonsillitis. Machlachlan * considered it 
the most characteristic lesion of tonsillar infection associated with rheu- 
matic fever. Microscopically, one finds much increase in the fibrous 
tissue of the capsule and trabeculae, with scattered areas of round cell 
infiltration in these structures. 

Small abscesses of the tonsils were found in the series much less 
frequently than one sees them clinically. The reason for this is obvi- 
ously the fact that operation is nearly always postponed until acute 
inflammation has subsided. When found they were usually multiple 
and fairly near the surface. In all probability, they are precursors of 
fibrous tissue proliferation. 

A diagnosis of tuberculosis was made five times in the series. The 
importance of this finding is too obvious to require further comment. 
In no case was there gross evidence of tuberculosis. The lesion was 
unexpected and would not have been discovered had not sections been 
made. These cases alone would seem to justify the considerable 
expenditure of time and money required to make routine microscopic 
examinations of tonsils. 

COMMENT 

The figures given probably represent a fair estimate of the relative 
frequency with which different types of tonsils are removed in ordinary 
practice. Tonsils in which the outstanding changes are denoted by the 
terms chronic hyperplastic tonsillitis and chronic lacunar tonsillitis are 
those that appear largest and most acutely inflamed on inspection of 
the throat, and they are the ones most frequently excised. 

If increased bacterial content and association with systemic disease 
may be taken as reliable criteria of harmful potentialities, small, smooth, 
fibrous tonsils and tonsillar stumps appear to be trouble makers more 
often than the larger redder ones. 


8. Machlachlan, W. W. G., and Richey, deW. G.: The Histopathology of the 
Tonsil in Acute Rheumatic Fever and Chorea, Ann. Int. Med. 1:506 (Jan.) 1928. 
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In many cases simple inspection reveals sufficient evidence for the 
removal of tonsils. In most cases, however, it is of little importance 


as compared to the evidence adduced by a careful history, ordinary 


laboratory examinations and a painstaking physical examination. Team 
work by the internist and the otolaryngologist is required. If the gen- 
eral examination reveals a systemic disease that is usually associated 
with focal infection, and other more obvious foci are not discovered, 
the tonsils should be regarded as probable sources of infection regard- 
less of their external appearance. 


629 South Wood Street. 

















CHLOROMA 


ITS RELATION TO OTOLARYNGOLOGY * 


ROBERT LEVY, M.D. 
AND 


HERMAN I. LAFF, M.D. 


DENVER 


The physician particularly interested in diseases of the head not 
infrequently encounters manifestations of hematopoietic disease in that 
part of the body. Thus he may meet with hemorrhage from the nasal 
and oral mucous surfaces in the various blood dyscrasias, ulcerative 
angina in agranulocytosis or infiltration of the lymphatic tissue in 
Waldeyer’s ring and its associated lymph nodes in cases of leukemia. 

In remote instances he may encounter a more bizarre type of leu- 
kemia, known as chloroma. The latter disease occurs but rarely and 
characteristically invades the cranial bones and their cavities, producing 
both solid and fluid tumor masses which frequently present a greenish 
tint. These lesions simulate the appearances of suppurative or malig- 
nant disease of the orbits, ears and sinuses. Because of the peculiar 
green color, the name chloroma has been given to it. 

Useless operative procedures may be instituted if the condition is not 
previously recognized by a careful study of the blood picture. On 
account of this and because of the comparative rarity of the condition, 
only 162 cases having found their way into the literature up to 1929, 
the following case is reported. 


REPORT OF A _ CASE 


History —W. M., a boy, aged 3, the only child of healthy parents, born pre- 
maturely at 7 months, had no previous illness except for hernia at 2 months of 
age. He was referred by the family physician on April 9, 1930, for rhinologic 
consultation, with the following history: The parents noticed inflammation and 
lacrimation in child’s left eye about March 15, 1930, when he was taken to an 
ophthalmologist who, according to the parents, suspected renal involvement because 
of puffiness of the lids. The swelling in the left eye became worse until it was 
almost closed. Later the right eye also became swollen, and about the same time 
there appeared a prominence in the left malar region. Two days before, the 
parents noticed that the child was unable to walk, and the right knee was swollen, 
for which they consulted their family physician. Rhinologic examination revealed 
a thin mucoid secretion in both nares, bilateral proptosis and edema of lids, most 


* Submitted for publication, Sept. 12, 1931. 
* Read before the Colorado Congress of Ophthalmology and Otolaryngology 
July 24, 1931. 
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marked in the left, and a hard swelling in the region of the left maxilla, extending 
from the inferior orbital ridge to the alveolar process. The right knee was red 
and swollen. With the foregoing findings, we suspected a malignant bone con- 
dition or a suppurative sinusitis. 


We did not see the patient again until one month later. The condition had 


progressed considerably. Proptosis of the right eye was more marked, and the 


ridge over the left maxilla more pronounced. The child was very pale and unable 
to use his legs. In the interim he had been taken to St. Joseph’s hospital by the 
family physician, where on April 14, the following laboratory reports had been 
obtained : 

Laboratory Reports.—A roentgenogram of the sinuses showed no air spaces in 
the region of the frontal sinuses or antrums. The frontal sinuses were probably 
undeveloped. The density of the antrums was practically equal and was either 
due to filling with pus or undevelopment, probably the former 

Urinalysis showed: specific gravity, 1.026, reaction, acid; albumin, acetone, 
and an occasional hyaline cast. 

Examination of the blood showed: hemoglobin, 60 per cent; leukocytes, 60,400; 
myelocytes 92 per cent, and lymphocytes, 8 per cent. 


Course.—The patient remained in the hospital for two days, during which time 
the temperature ranged from 101 to 101.5 F. and the pulse rate from 120 to 130, and 
the respirations were 34. 

In spite of the suggestive blood findings, and as we were at this time not yet 
aware of chloroma as a clinical entity, we advised rehospitalization for the purpose 
of exploratory examination of the antrums and ethmoids, with the idea of clearing 
up the diagnosis. On May 8, under general anesthesia, window resections were 
made under each inferior turbinate. Both antrums were found free except for 
a small amount of serous fluid and some edematous mucous membrane which was 
removed from both and sent to the pathologist for examination. A needle was 
inserted into the tumor mass on the left side but nothing was aspirated. The 
right anterior ethmoid cells were also opened without disclosing pus 

Histologic examination of tissue specimens showed a massive tumor tissue 
structure composed mainly of cells resembling plasma cells. The individual cells 
were round, fairly uniform in shape, size and appearance and separated from each 
other by slight interstitial stroma, and the nuclei showed frequent mitotic figures 
While the available tissue specimen offered only a very limited field, according to 
all probabilities the tumor was a myeloma. 

Examination of the blood on May 8 showed hemoglobin, 38 per cent, and leuko- 
cytes, 200,000. 

The child remained in the hospital for one week following the operation, 
without improvement. He left our care and on June 7 entered the Colorado 
General Hospital. By this time, in addition to the features already disclosed, 
he had developed a “fluctuant swelling in the left lumbar region” and an abscess on 
the left shoulder, the roentgen examination showed decalcification of the entire 
left humerus. Aspiration of these resulted in obtaining very thick green pus, 
negative for organisms. 

Another interesting feature, as noted in the record of the Colorado General 
Hospital, disclosed that the blood picture was entirely unlike that of leukemia. 
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A specimen taken there on June 9 revealed the following: hemoglobin, 28 
per cent; red cells, 1,900,000; leukocytes, 19,000; polymorphonuclears, 50 per cent: 
small lymphocytes, 48 per cent; eosinophils, 1 per cent; basophils, 1 per cent; 2 
normoblasts, and 1 myelocyte. 

Following a transfusion of 175 cc. of blood on June 6, the blood on June 13 
showed: hemoglobin, 40 per cent; red cells, 2,630,000; leukocytes, 11,900; poly- 
morphonuclears, 71 per cent; small lymphocytes, 28 per cent, and endothelial cells, 
1 per cent. 

The foregoing feature, of course, does not disprove our previous findings, but 
merely is an example of the curious remissions that occur in leukemia. The 
patient was discharged from the Colorado General Hospital on June 15, with 
his condition unchanged. On August 22, the child died at home, and an autopsy 
unfortunately was not obtained. 








“Chloroma facies,” showing bilateral proptosis and induration of the left superior 


maxilla. 


Although we lack postmortem evidence, we feel justified in pre- 
senting this as a case of chloroma, because, as will be noted, it fits in 
with the classic descriptions of this disease in almost every particular. 
In addition, we have the pathologist’s report on the tissue removed 
‘greenish pus” lacking in 


‘ 


from the antrum, as well as the finding of 
organisms obtained from the mass in the lumbar region, to substantiate 
this diagnosis. 

Our experience with this case has convinced us that otolaryngologists 
should become better acquainted with the clinical picture of chloroma 
and at the same time be alert to make blood tests. 


REVIEW OF THE LITERATURE 


Chloroma is probably to be regarded as a malignant form of leukemia. The 
white cells resulting from the atypical proliferation have the power of multiplying 
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in the blood stream and in the tissue spaces, thus giving rise to masses of cells 
having the characteristics of metastatic tumors.! 


These tumors have a special predilection for the cranium. They 
characteristically invade the sinuses, orbits, lids, temporal bones and 
more rarely the oral and nasal cavities, but they are not confined to 
these regions. They have been found in association with the meninges, 
ribs, sternum, lymph nodes, vertebrae, sacrum, coccyx, iliac bones, bones 
of extremities, bone marrow, liver, kidneys, spleen, stomach, intestines 


and prostate. Dock, and writers before him, pointed out that thes« 


growths had a predilection for the periosteum, especially of the bones 
of the head and fibrous tissue in general. 

Chloroma was first described by Burns in 1823. Brannan * credited 
Waldenstein as having made the first blood studies in 1883, while 
Dock mentioned von Recklinghausen as the one who raised the ques- 
tion of the leukemic nature of chloroma, in 1885. Dock,*® in 1893, and 
Dock and Warthin * in 1904, definitely established this point. Although 
in 1905 Sternberg divided chloroma into two groups, the lymphoid and 
myeloid, in 1912 Burgess * argued that chloroma was always a myeloid 
process. Most of the recently studied cases are said to fall into th 
latter group. 

This disease most frequently occurs during childhood and in males 
The general symptoms are essentially those of leukemia. The onset 
is insidious, with malnutrition, weakness, pallor, hemorrhages and pain 
in the long bones. The outstanding clinical features are the tumor 
formations in the bones of the skull and the blood picture. The 
symptoms associated with the tumors are, of course, variable and depend 
on their location. Aside from the occurrence of exophthalmos, edema 
of the lids, swellings in the temporal region and over the cheeks, ther 
are other special symptoms of interest to the ophthalmologist and oto- 
laryngologist which are noteworthy. In reviewing the available articles, 
we have found only one comprehensive review of this disease in recent 
American otorhinologic literature, that of Pearson,’ in 1920. Cohen ' 
recently stressed the ocular findings and pointed out that the ocular 


1. Dock, G., and Warthin, A. S.: A New Case of Chloroma with Leucaemia 
with a Study of Cases Reported Since 1893, Medical News 85:971 (Nov. 19 
1025 (Nov. 26), 1078 (Dec. 3) and 1118 (Dec. 10) 1904. 

2. Brannan, D.: Chloroma: Recent Literature and a Case Report, Bull 
lohns Hopkins Hosp. 38:189 (March) 1926. 

3. Dock, G.: Chloroma and Its Relation to Leukemia, Am. J. M. Sc. 106:152 
(Aug.) 1893. 

4. Burgess, A. M.: Chloroma, J. M. Research 22:133, 1912-1913. 

5. Pearson, W. W.: Chloroma with Special Reference to Ear, Nose and 
(hroat Manifestations, with Report of Two Cases, Ann. Otol., Rhin. & Laryng 
29:806 (Dec.) 1920. 

6. Cohen, M.: A Case of Chloroma with Ocular Lesions, Arch. Opht! 
57:238 (May) 1928. 
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symptoms frequently first bring these patients to ophthalmologists. He 
finds, besides the usual changes in the fundus seen in leukemia, papillitis 
and choked disk of frequent occurrence. Because of the large numbers 
of leukocytes in the choroidal vessels, the fundus frequently presents an 
orange or yellowish color. 

Pearson ° related his experience in two of his own cases and stressed 
the findings in the ear, nose and throat in recorded cases of chloroma. 
Among these, he mentioned lymphatic tumors in the labyrinth, the 
frequency of deafness and seventh nerve paralysis in chloromatous 
subjects due to tumor deposits in the temporal bones. He quoted 
Graupner, who related the case of a boy with discharging ears, right- 
sided facial paralysis and vertigo, in whom symptoms of right mas- 
toiditis developed ; on operation a green chloromatous mass was found 
in the mastoid process, involving the facial canal for a distance of 
lem. At autopsy, other chloromatous changes were found. He related 
two cases reported by Lehndorf simulating septic diphtheria, in which 
there were ulcerations in the throat covered by a foul gray-green 
exudate, glandular enlargement and hemorrhagic manifestations, and 
which, at autopsy, were reported by pathologists as cases of chloroma. 

Walls and Goldsmith’ reported a case in a 5 year old boy who, 
apart from tumor masses in the usual localities, showed necrosis of 
the upper part of the larynx, epiglottis, fauces and nasopharynx. 

Hirschfeld’s * patient presented a growth in the right antrum, 
extending into the orbit and producing marked proptosis. Merril and 
Bedell’s ® patient showed aural complications of otitis media and mas- 
toiditis. 

Bruce’s ?° case was that of a woman, aged 38, who presented swell- 
ings of the gums, later with ulceration and sloughing. A piece removed 
for biopsy was reported to be lymphosarcoma. ‘The diagnosis at autopsy, 
however, proved it to be a case of chloroma. 

Pfeiffer ** saw a boy, aged 4, who was thought to be suffering from 
a tumor of the ethmoid or sphenoid and thrombosis of the cavernous 
sinus. At operation, the skull was opened external to the outer angle 
of the orbit and above the malar bones, with negative findings. At 
necropsy, many yellowish-green tumors were found on the outer side 
of the dura. 


7. Walls, F. X., and Goldsmith, A. A.: Chloroma with Report of a Case 
of the Myeloid Variety, Am. J. M. Sc. 147:836 (June) 1914. 

8. Hirschfeld, H.: Ein Fall von Chlorom, Berl. klin. Wehnschr. 52:699 
(June 28) 1915. 

9. Merril, C. S., and Bedell, A. J.: Chloroma, New York M. J. 85:238 
(Feb. 2) 1907. 

10. Bruce, H. A.: Chloroma of the Jaws, Ann. Surg. 51:52 (Jan.) 1910. 

11. Pfeiffer, C.: Ueber das Chlorom des Schadels, ein typisches Krank- 
heitsbild, Miinchen. med. Wchnschr. 53:1909 (Sept. 25) 1906. 
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Monger ** recently reported a case in a colored boy, aged 16, who 
among other symptoms showed a right-sided facial paralysis and deaf- 
ness. “At post mortem there were found over the anterior surface of 
the petrous portions of both temporal bones (most extensive on the 
right side) in the region of eminentia arcuata, green areas measuring 
2 by 1 cm. On section through these areas, this green color was found 
to extend down into the external labyrinth.” In the maxillary sinus on 
the right side, a similar green mass was found. 

Revenga,** after stressing the incumbency of otologists to recognize 
chloroma, reported a case requiring a differential diagnosis from an 
acute mastoiditis with intracranial complications. The patient was a 
soldier, aged 24, who was taken ill with symptoms of bronchopneumonia, 
followed by signs of intracranial disturbance including right exoph- 
thalmos, right-sided facial palsy and otorrhea. There was sagging of 
the posterior superior canal wall, and the mastoid was tender to pres- 
sure. At necropsy, tumor masses were found in the vertical part of 
the right lateral sinus and in the right maxillary, sphenoidal and eth- 
moidal sinuses. The blood count showed 60,000 leukocytes, composed 
largely of lymphocytes and myelocytes. 

Ashley and Smith,"* in 1928, reported the cases of two patients 
having discharging ears which began before symptoms of chloroma 
became definite. 

In a consideration of the blood findings, we note that they are by 
no means always uniform or typical. A marked anemia is usually pres- 
ent. The number of leukocytes varies greatly in different cases and in 
the same case during repeated examinations. The lowest white count 
recorded has been 3,200 per cubic millimeter, and the highest 1,880,000. 
Dock and Warthin reported that in some early cases the diagnosis was 
made exclusive of the blood findings, apparently having been based on 
the postmortem observations only. In some instances the leukocytes may 
not be increased, a high percentage of myelocytes, however, being pres- 
ent, as in a case reported by Brannan, and the ‘“‘mere fact that the leuko- 
cytes are not increased did not exclude leukemia.” 

Rrannan,” in a series of 74 cases reviewed, considered only 56 as 
cases of true chloroma. He concluded that chloroma was an “unusual 
form of myelogenous leukemia” and that “aleukemic stages are common, 
whereas proven aleukemic forms of the disease are very rare.” In this 
connection it is interesting to note that the observers in the Colorado 


12. Monger, R.: Chloroma: Report of a Case, J. Tennessee M. A. 23:282 
(Aug.) 1930. 

13. Revenga, D. F.: A Case of Chloroleukemia, Rev. espafi. y am. de laryng., 
April, 1930, p. 152; abstr., J. Laryng. & Otol. 46:144 (Feb.) 1931. 


14. Ashley, H. T., and Smith, S. S.: Chloroma, Lancet 1:1169 (June 9) 1928 
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General Hospital were reluctant to confirm our diagnosis of chloroma 
in the case we have reported, because of the aleukemic blood picture 
during the patient’s sojourn in that institution. The aleukemic features 
of this disease are not unkown as Brannan’s statement affirms. 

With regard to the type of leukemia associated with chloroma, most 
recent writers tend to classify this disease with the myelogenous leuke- 
mias. Freer, according to Washburn,**® has recently classified three 
cases as of lymphatic origin. Washburn criticized this diagnosis because 
of lack of mention of the oxydase reaction to differentiate the early 
lymphocytes from early myelocytes. By means of this stain, the cells 
of myeloblastic origin are shown to contain bluish-staining granules. 
Without the application of this test, the two types of cells are often 
difficult to differentiate. The pathologist who examined the smears in 
our case identified the premature cells as myelocytes. 

The peculiar green color found in this disease has been considered 
of diagnostic importance, yet white chloromas have been reported. The 
origin and chemistry of the color have not been definitely established. 

This unfortunate disease offers a fatal prognosis. It usually pro- 
duces death in a few weeks or months. Washburn’ recently reported 
a case in a 20 month old boy who has apparently recovered following 
deep roentgen therapy. The child was alive two and a half years 
following the treatment. The author quoted Lecene, who treated a 
patient with a chloromatous tumor mass in the humerus by first 
removing it at operation and subsequently exposing it to deep roentgen 
therapy, resulting in a cure. These are the only cases of apparent cure 
that have been reported. 

CONCLUSIONS 

Chloroma is a unique manifestation of leukemia presenting promi- 
nent clinical features in the domain of the eye, ear, nose and throat. 

According to our own experience, ophthalmologists and otorhinol 
ogists are not sufficiently acquainted with this disease. 

Chloroma may be confounded with suppurative and malignant dis- 
ease of the ears and sinuses, especially if blood counts are neglected 
or the patient is seen during a stage of remission. 

Useless operative procedures may be avoided by a preliminary study 
of the blood picture. 

In reviewing the literature, we have attempted to stress the features 
of especial interest to otorhinologists. 


15. Washburn, A. H.: Chloroma, Am. J. Dis. Child. 39:330 (Feb.) 1930. 





Clinical Notes 


NASAL BLEEDING TREATED WITH RADIUM 


Method of Application * 


J. CoLEMAN Scat, M.D., New York 


The majority of cases of nasal bleeding in which the bleeding stops spontane- 
ously are of minor consideration. This bleeding is usually due to local trauma, 
such as picking one’s nose, violent sneezing or nasal operations. When the 
bleeding is frequent and persistent, it is usually due to systemic conditions such 
as hemophilia, anemia, arteriosclerosis, scurvy or cardiac disease. 

The site where the bleeding most frequently occurs is at the lower anterior part 
of the nasal septum, called Kiesselbach’s area. This area, when blanched with equal 
parts of epinephrine and 10 per cent cocaine, is seen to contain numerous ramifying 
blood vessels which stand out prominently above the surface of the thin nasal 
mucous membrane. Mere touching of these vessels with an applicator often starts 
bleeding. 

Most of the patients who have been treated have had the experience of having 
their nasal mucous membranes cauterized and their nares packed. This checks the 
bleeding temporarily, but it recurs at shorter intervals and with greater persistence. 

While treating a number of nasal and intra-oral conditions with radium and 
noting the effect of the radium on the mucous membranes it occurred to me to try 
the radium on the nasal mucous membrane with the object of affecting it in such a 
manner as to obliterate the superficial blood vessels in Kiesselbach’s area. More 
than a hundred patients have been treated in the past six years with gratifying 
results. Only a few of them returned with further bleeding, which was found to 
come from a part of the mucous membrane that had not been irradiated. These 
received further treatment, and to date have had no further nosebleed. 

There is little or no reaction following the application of radium. In several 
cases one or more additional applications were found to be necessary. In these 
cases the patients returned several months later with dry noses, and their radiated 
parts of the nasal septums were covered with dry crusts. These crusts, while 
annoying to the patient, were preferable to the continuous nasal bleeding. 

The action of radium on the skin and mucous membranes was ably explained 
by Ewing. He described the histologic changes occurring in irradiated tissue in 
several stages. The first stage is that of a hyperemia of the tissue commencing 
on the third or fifth day after irradiation. Exudation of the lymphocytes and 
polymorphonuclear leukocytes with swelling of the cells is then seen. During the 
second week the nucleus begins to swell, and hyperchromatism of the cell bodies and 
vascularization of the cytoplasm take place. In the third week the number of cells 
is reduced, owing to liquefaction necrosis. In the fourth or fifth week the leuko- 
cytes are abundant, the capillars proliferate granulation tissue, and epithelium 
starts to grow and cover all denuded areas. The reacting connective tissue 
encircles the parenchyma; the fibers coalesce and strangle the cells, which diminish 


* Submitted for publication, Dec. 14, 1931. 
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in number and cause a destruction of the blood capillaries. By this means the 
blood vessels in the mucous membrane of the anterior part of the nasal septum are 
destroyed, and further bleeding is eliminated. The mucous membrane has changed 
in appearance, being now perfectly smooth and inclined to be dry. Thus it is seen 





J 


Fig. 1—Diagram showing the brass capsule containing the radium element 
applied against the septum. 








Fig. 2.—Diagram showing the brass capsule containing the radium encased in 
dental gutta-percha tissue braced by a wooden applicator and secured by a thread 
through the eye in the tube and fastened to the lobe of the ear. 


that radium has a disintegrating effect on cells and a stimulating effect on connec- 
tive tissue. 

The process is evidently due to a direct action of the rays on the nuclei of the 
cells, causing this disintegration. This can be seen through the decrease in stain- 





SCAL—RADIUM IN NASAL BLEEDING 


ing power, swelling, vacuolation, shrinkage and dissolution. Proliferation of 


connective tissue is a secondary process. 


TECHNIC OF APPLICATION 


The nasal mucous membrane is first anesthetized with equal parts of 1 per cent 
nupercaine and epinephrine solution. This not only cocainizes but also shrinks the 
mucous membrane so as to permit the easy insertion of the capsule containing the 
radium element. The platinum capsule is 0.1 mm. in thickness, enough to screen 
all the alpha and most of the beta rays and to permit only the therapeutic gamma 
rays to act for a longer period of time. Twenty-five milligrams of radium is 
placed in the platinum capsule, and this is covered with thick dental gutta-percha 
tissue. This in turn is covered with petrolatum and applied exactly opposite 
Kiesselbach’s area, the tube resting on the floor of the nose. It is doubly secured 











Fig. 3—The nasal septum, illustrating the dilated and exposed blood vessels over 
Kiesselbach’s area. 


by a strong cotton thread, which is threaded through the eye in the end of the 
tube, and by strips of adhesive, which fasten it to the orifice of the nares. The tube 
is permitted to remain in situ for four hours. Two such applications, one week 
apart, totalling 200 millicurie hours, are sufficient to cause a change in the nasal 
mucous membrane. The end-result is a fibrosis, which obliterates the blood ves- 
sels in the area involved. 
CONCLUSIONS 

After six years of treating patients with nasal bleeding that persisted in spite of 
ordinary measures, I now feel competent to state that persistent nasal hemorrhage 
can be stopped permanently by the use of radium. In a series of more than a 
hundred patients treated by this method, not one returned with further bleeding 
from the area irradiated. In a few cases in which the patients returned after a 


year or more, the bleeding was found to come from a distant, unirradiated area, 


uut was never excessive or annoying and was easily controlled. When bleeding 
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from the nasal septum occurs around the margin of a septal perforation following 
submucous operation, this treatment is equally efficient. 

The end-result after the irradiating of bleeding nasal mucous membrane is 
fibrosis, which is macroscopically evident by a smoothness of the irradiated mucous 
membrane. The blood vessels, which were so prominent previously, are the: 
absent. 


44 West Seventy-Fourth Street. 


REPAIR OF POSTAURICULAR FISTULA BY MEANS 
OF A FREE FAT GRAFT* 


CLARENCE R. StrRAATSMA, M.D., NEw York 
AND 


Lynpvon A. Peer, M.D., Newark, N. J. 


The successful employment of free fat grafts elsewhere in the body has sug- 
gested this method of closing postauricular openings resulting from mastoid opera- 
tions. Dr. Wells P. Eagleton? used bone chips during the war as a filling substance 
in closing old mastoid wounds, and it was due to his proposal that we first used 
fat for this purpose. 

Fat placed in the orbit after the enucleation of an acutely infected eye shows 
great resistance to infection, and will practically always remain, in part, to form 
a satisfactory stump. Depressed and adherent scars may be excised and the cut 
edges elevated into proper position by the insertion of fat beneath the skin. 

It is a clinical fact that skin heals more readily where a layer of adipose tissue 
is present under the corium. The experiments of Hartwell 2? demonstrated the 
importance of fat in the healing of surgical wounds. He believes that lymphocytes 
from the blood ingest fat and become macrophages. These in turn form fibers 
which draw the severed skin edges together. This new conception of fat as a 
source of nourishment in the healing of tissues is in contradiction to the older view 
that adipose tissue contributes nothing to, or is even inimical to, the process of 
fibrous tissue union. 

In fifteen cases postauricular fistula has been successfully closed by this method 


PROCEDURE 

The method herein described has been followed throughout the series of cases 
and is applicable to mastoid fistulas and mastoids that have been open for several! 
months. As a rule, there is a depression over the mastoid, and the skin dips down 
into this depression. The skin edges are first released and the soft tissues under- 
mined so that the freshened edge can be brought together without tension. This 
being accomplished, there remains beneath the skin a cavity representing the 
unhealed area or fistula. The cavity is filled with a fat fascia graft taken from 


* Submitted for publication, Dec. 23, 1931. 

*From the Plastic Surgery Department, Newark Eye and Ear Infirmary. 

1, Eagleton, Wells P.: The Reconstruction of the Mastoid Wound Cavity by 
the Use of Bone Grafts and Chips, Laryngoscope 29:272 (May) 1919. 

2. Hartwell, Shattuck W.: Surgical Wounds in Human Beings, Arch. Sure 
21:76 (July) 1930. 

















LAWSON—ADENOID SPONGE-HOLDER 


the thigh or abdomen, and the skin edges are sutured over the graft. If the 
wound is clean, no drainage is necessary, but if macroscopic evidence of pus is 


present a small rubber drain is inserted. An alcohol pressure dressing is then 
applied, and, in the absence of fever or other signs of infection, the dressing is 


t graft (a) in situ. , skit 


A, mastoid fistula shown on cadaver ear. 8B, cavity with skin edges released 
and soft tissues undermined; a, free fat graft. C, fa 
edges sutured over fat graft. 


left in place for three days. The wound is then inspected and redressed. On the 
fifth day following operation all stitches are removed. 

The procedure as described has also been used successfully in 
or depressions resulting from frontal sinus operations. 


A NEW ADENOID SPONGE-HOLDER 
LAWRENCE J. Lawson, M.D., Evanston, IL. 


Experienced operators know that control of the normal bleeding that foll 
adenoidectomy lessens the danger of infection of the lower respiratory tract, lessens 
postoperative nausea and vomiting and allows the patient to return to his roon 


* Submitted for publication, Oct. 21, 1931. 
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without cough or respiratory embarrassment and with a clean face. Complete con- 
trol of this bleeding causes practically no delay. 

Of the instruments available, the straight sponge forceps does not conform to 
the anatomic requirements, and puts recently traumatized tonsil fossae and pillars 
on great tension. The only properly curved forceps that I have found is one 
designed by Schwartz.1 This forceps has vertical blades of too great thickness to 
be inserted easily under the soft palate of a small child. To overcome this objec- 
tion, V. Mueller & Company, of Chicago, made up the forceps described here, which 
I have found valuable in my work. 








, top view of blades; B, bottom view. 











Fig. 2.—Position of the sponge in the forceps. 


Figure 1 A shows the top view of the blades, which, being flat and smooth, slip 
easily under the soft palate of even a small child. Figure 1 B is the bottom view, 
showing the slight curve of the base and the excellent pressure surface, which 
makes possible the transmission of an evenly applied pressure through the sponge. 

Figure 2 shows the curve of the forceps to conform to anatomic relationships 
and the proper position of the sponge in the forceps. The sponge is grasped firmly 
at the top and slightly forward, and is easily pulled into place instead of being 


bluntly pushed into position, as is necessary with other forceps. A few seconds 


pressure with a proper-sized sponge promptly stops the bleeding. 


636 Church Street. 


1. Schwartz, Leo, Jr.: An Adenoid Sponge-Holder, Arch. Otolaryng. 12: 376 
(Sept.) 1930. 
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Rosenwasser ! 


reported the extremely rare condition of plasmocy- 
toma of the nasal cavity. The patient had had obstruction of the left 
side of the nose for one year, with discharge and headache. Photo- 
micrographs and a minute microscopic description of the tumor were 
presented. The author concluded that the tumor consisted of a lympho- 
blastoma undergoing transformation of plasma cells. ‘These tumors 
have a tendency to recur and often are multiple, but do not usually 
metastasize. Radium was used in the treatment. 

Adler * reported two cases of intranasal glioma originating from the 
cribriform plate. 

Sakon * reported two cases of epithelioma of the septum, and 
described the treatment, which consisted of complete bilateral rhinotomy 
with insertion of radium. One patient has been well four years; the 
lesion of the other patient had to be removed by diathermy after nine 
months. 

Wright * considered the association between chronic inflammatory 
diseases of the paranasal sinuses and malignancy of the paranasal sinuses. 
He stated his belief that chronic suppuration frequently precedes malig- 


nancy, and presented eight cases in support of this view. He concluded 


that it is important to treat and remove chronic suppurative processes, 
and that one should watch for malignancy in such cases, as mistakes can 


easily be made. 


From the Section on Laryngology, Oral and Plastic Surgery, the Mayo Clinic. 

1. Rosenwasser, Harry: Plasmocytoma of the Nasal Cavity, Laryngoscope 
40:576 (Aug.) 1930. 

2. Adler, Herbert: Ein Beitrag zu neurogenen Geschwulsten der Nase, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 26:305 (Aug. 9) 1930. 

3. Sakon, H.: Contribution au traitement de l’épithélioma de la cloison 
nasale, Ann. d’oto-laryng., January, 1931, p. 55. 

4. Wright, A. J.: The Etiological Association of Suppuration and Malignant 
Diseases of the Nasal Sinuses, J. Laryng. & Otol. 45:545 (Aug.) 1930. 
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NASOPHARYNX 


Gay ° reviewed in detail tumors of the nasopharynx. The anatomy, 


physiology and the anatomopathology of the nasopharynx were con- 
sidered, and the etiology and pathology of fibroma were described in 
great detail; that of malignant tumors were described in less detail. 
He classified tumors of the nasopharynx into five groups according to 
their symptoms: (1) those in which nasal symptoms predominate, (2) 
those in which symptoms in the ear predominate, (3) those in which 
symptoms in the cervical glands predominate, (4) those in which 
nervous and ocular symptoms predominate and (5) a mixed type. He 
described the various methods of examination and the instruments that 
can be used in making a diagnosis. The treatment, both medical and 
surgical, was considered. The methods of treatment used in the 
National Clinical Hospital at Buenos Aires were described. Diathermy 
with Samengo’s instruments was the treatment of choice, and if the 
tumor was malignant, diathermy was followed by radium treatment. 
Operations are performed under chloroform. Gay presented thirteen 
cases, nine of fibromas, two of epitheliomas and two of sarcomas, but 
did not give the end-results. 

Davison and Kahr ® reported two cases of carcinoma primary in the 
sphenoid sinus invading the middle and posterior cranial cavity, with 
involvement of the first, third, fifth, sixth, seventh, eighth, ninth, tenth 
and twelfth cranial nerves, and stated that they had found records of 
only two other cases in the literature. The tumor originated in the right 
sphenoid sinus and involved the middle and posterior fossae of the 
cranial cavity. A diagnosis was made from clinical examination and 
from roentgenograms. The sella turcica was involved in both cases, but 
in one case changes were not demonstrable in the roentgenogram. 

Zuppinger * reported the statistics on malignant tumors of the upper 
air passages seen in the Zurich Clinics between 1919 and 1928. Thirty- 
two were nasopharyngeal, and the predominant symptoms were nasal, 
oral, glandular, of the nervous system and ocular. The average length 
of time elapsing between the first symptoms and a definite diagnosis 
was eight and a half months. One hundred and five tumors were of the 
pharynx, of which 24 per cent only were operable. The diagnosis in 
this group was earlier, four and four-tenths months elapsing between 
the first symptom, which consisted in difficulty in swallowing, and the 
diagnosis. One hundred and twenty tumors of the hypopharynx were 


5. Gay, A. E.: Tumores del nasofarinx, Semana méd. 37:1613 (Nov. 27) 
1930. 

6. Davison, Charles and Kahr, Sidney: Carcinoma of the Sphenoid Sinuses 
with Invasion of the Cranial Cavity, Arch. Otolaryng. 14:16 (July) 1931. 

7. Zuppinger, A.: Wandlungen in Diagnostik und Therapie der malignen 
Larynx- und Pharynxtumoren, Schweiz. med. Wchnschr. 61:513 (May) 1931. 
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seen, and difficulty in swallowing was the first symptom noticed in these 
also. Seventeen per cent of these tumors were operable by laryngectomy 
and 40 per cent by combined laryngectomy and partial pharyngotomy. 
However, the patients almost always refused operation. Sixteen were 
intrinsic malignant tumors of the larynx. Zuppinger stated that the 
treatment must depend on the histologic picture of the tumor. Surgery 
had been gradually abandoned for tumors in the nasopharynx. Of the 
thirty-two patients, only three are alive from three to six years. One 
was treated by combined operation and irradiation, the other two by 
radium. The author cited foreign statistics which show the hopelessness 
of anything but palliative results from treatment. Of the one hundred and 
five patients with malignant tumors of the pharynx, only two remained 
well three and two years; one patient had carcinoma and one sarcoma. 
Eight of these patients underwent radical operation. Here too, the 
foreign literature indicates poor results from treatment ; the best results 
are those of Coutard, who reported 25 per cent of three year cures. Of 
one hundred and twenty patients with malignant tumors of the hypo- 
pharynx, none remained well. Five of this group were operated on; 
three died from the operation and two from recurrence. Irradiation is 
of little benefit in this field and frequently causes unpleasant complica- 
tions. Surgical methods are being abandoned. Twenty-three malignant 
lesions of the larynx were seen, for which operation was performed on 
eight patients. Four of these patients were well more than three years ; 
two had been treated by roentgen rays also. Most of those operated on 
also were treated by irradiation with questionable benefit. The general 
results were poor. The best results were obtained at the Radium 
Institute of Paris, where Coutard’s protracted fractionated method is 
used. He described this method in detail and stated that it has been 
used in his clinic since 1928 and that the results show great improve- 
ment. The method is severe ior the patient, but the results are well 
worth the increased discomfort. 
PHARYNX 

serven * considered the symptoms, diagnostic problems and_ the 
treatment of malignant tumors of the tonsil. His monograph is well 
illustrated. Three forms of carcinoma of the tonsil, the ulcerating, the 
nonulcerating and the papillary types, were reviewed. Forty-two of 
these patients were treated. The treatment for carcinoma consists of 
radium at a distance, followed by local irradiation as soon as the tumor 


has shrunk sufficiently to make it advisable, and finally removal by endo- 


thermy of the small, remaining nodule of tumor. These three types of 
treatment are not all necessary in all cases. Berven considered the 


1 


8. Berven, E. G. E.: Traitement des tumeurs malignes de l’'amygdale, Acta 


to-laryng. 16:283, 1931 
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technic of irradiation in detail. The results of this treatment were: 
28.6 per cent of three year cures, and the complete, immediate disap- 
pearance of symptoms in 42.8 per cent. Eight patients were treated in 
1930, and the tumors of seven disappeared. 

There are two types of lympho-epithelioma, the ulcerated and the 
nonulcerated. These tumors strongly resemble sarcoma, and the diag- 
nosis of sarcoma was frequently made before their description by 
Schminke and Regaud in 1921. Four cases were seen between 1923 
and 1927. The treatment was similar to that of sarcoma. In all four 
cases the symptoms disappeared, and three of the patients were still 
well after more than three years. 

There are two types of sarcoma; those without necrosis and those 
with necrosis. Thirty of the former and four of the latter were seen 
between 1916 and 1927. The treatment consisted of roentgen rays, 
given in small doses for several days. When the tumor had shrunk, 
radium tubes were applied to its surface with a special apparatus 
invented by Berven. The results were: 71.4 per cent of immediate 
healing, 48.6 per cent of the patients remained well two years, 42.9 per 
cent remained well three years and 36.7 per cent remained well five 
years. 

Five cases of inoperable adenocarcinoma, mixed tumor type, were 
seen during this time. The treatment of these was similar to that of 
carcinoma; first, irradiation and then endothermy. ‘Two of the patients 
were not benefited by the irradiation and three have been well from 
four to five years. The author advocated the removal of operable mixed 
tumors by endothermy. He advised against surgical removal of the 
lymph nodes if these are not definitely involved. If the metastatic 
growths are operable, irradiation should always be given first, and if 
they disappear following this treatment there is no further necessity 
for operation. If small remnants of tumor remain, these should be 
excised, at the same time implanting radium into the wound. If the 
metastatic growths are inoperable, palliative irradiation only can be used. 

Ledoux ® studied the manner of the spreading of epithelioma of the 
fauces. He saw twenty epitheliomas of the soft palate and _ pillars, 
seventeen of the tonsil, four of Weber’s gland (base of tongue laterally), 
nine of the base of the tongue and eleven of the linguotonsillar fold, in 
which the lymph ducts or vessels of the soft palate, pillars, tonsil and 
lateral portions of the base of the tongue form a plexus. Metastasis to 
the cervical nodes occurs very early in all of these cases. Epithelioma 
of the soft palate first invades the stylomastoid nodes (upper cervical), 
then the nodes at the bifurcation of the carotid artery. Epithelioma of 


9, Ledoux, L.: Les cancers épithéliaux de l’isthme du gosier, Acta oto-laryng. 


15:341, 1931. 
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the tonsillar pillars, and the lateral portion of the base of the tongue. 
first invades the nodes at the carotid bifurcation. Epitheliomas of the 
middle portion of the base of the tongue first invade a node at the level 
of the posterior portion of the thyroid cartilage. Ledoux found that 
besides this type of extension which followed the direct current of the 
lymph vessels, after blocking of this direct route, especially in the 
linguotonsillar plexus, there is a retrograde extension toward the soft 
palate and body of the tongue. When the median line is reached, the 
tumor invades the lymphatic vessels flowing toward the other side. 
Another mode of extension is that which the author calls “by deriva- 
tion.” When the tumor reaches the limits of a lymphatic territory of 
drainage, it may invade an adjacent territory and thus be directed into 
a completely different channel. The histologic structure of the growth 
was found to be of no assistance in determining the rapidity of growth, 
tendency to metastasize, radiosensitiveness or prognosis. Fifty-four 
of the cases were among men, and seven were among women. More 
than 50 per cent had invaded the linguotonsillar angle when first seen, 
and in those cases in which’ the linguotonsillar angle had been invaded, 
patients were not benefited by treatment. 

Holmgren *’ reported on mixed tumors of the soft palate. He 
reviewed the literature briefly, showing that these tumors are somewhat 
rare (one hundred and fifteen cases of mixed tumors of the palate noted 
in the literature) and have slight tendency to recur. He believes this is 
due to the fact that they are diagnosed earlier and easily removed by blunt 
dissection without breaking into the capsule. He considers that the 
attachment of the tumors to the large vessels of the neck is a contra- 
indication to operation, and advised roentgen treatment. He cited 
Ewing’s classification of mixed tumors according to the tissues found to 
take part in their composition, and reviewed the various hypotheses as 
to the origin of mixed tumors. His opinion is that the tumors originate 
from fully developed gland tissue by metaplasia, which is the opinion 
now most commonly adopted. He presented three cases 

Jentzer * presented two cases of branchiogenic cysts of the tonsil 
He described the etiology and pathogenesis exhaustively. Differential 
diagnosis from various conditions involving the same area is usually 
easy. The symptoms are mechanical, and a definite diagnosis is miade by 
microscopic examination. If the growth is unsuitable for radical 
removal, aspiration of a portion of the contents of the cyst and injection 
of a mixture of formaldehyde and glycerin were advocated. His two 


patients were both treated in this way and both remained well 


10. Holmgren, L.: Tumeurs mixtes du voile du palais, Acta oto-laryng. 16: 
286, 1931. 

11. Jentzer, G.: De la guérison des kystes branchiogénes amygdaloides par uw 
traitement conservateur, Scalpel 83:905, 1930 
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New ™ reported a large lipoma of the posterior wall of the pharynx, 
which almost completely filled the pharynx, extending into the naso- 
pharynx and hypopharynx. It was removed by blunt dissection and 
was found to measure 7 by 4+ by 5 cm., and to contain bone tissue in its 
center. Lipoma of the pharynx is rarely seen, and it is difficult to dis- 
tinguish from mixed tumor. It can be either removed through the 
mouth, as in this case, or if it extends laterally behind the ascending 
ramus of the jaw it can be removed by lateral pharyngotomy. 

Hirsch ** reported a case of malignant chordoma in the tonsillar 
region, and reviewed the etiology and pathology of the condition. These 
tumors originate from rests of the embryonal chorda dorsalis. The case 
reported was unusual because of its distance from the spinal column. 

Colledge '* described the plastic repair of pharyngeal defects follow 
ing operations for the removal of malignant tumors. A double epithe- 
lialized flap is essential. Usually sliding a pedicled flap from adjacent 
regions is sufficient to close the gap, whereas mucosa can be used to line 


the flap. If this is not sufficient, a tubed flap can be used. If skin is 


used for the inner as well as external lining it should be carefully 
depilated, as the growth of hair may cause severe irritation. Colledge 
presented four cases of such procedures following treatment of carci- 
noma: one of the larynx, two of the pharynx and one of the posterior 
part of the cricoid cartilage. 

LARYNX 

Thompson '° reported four cases of subglottic carcinoma of the 
larynx; laryngofissure was performed. The patients have been well 
from four to fourteen years. He stated that subglottic carcinoma is a 
far more serious condition than epithelioma of the vocal cord; recur- 
rence was noted in more than 50 per cent of his cases, and in cases of 
epithelioma of the vocal cord 84 per cent of permanent cures were 
obtained. 

Nine hundred and ninety-three cases of carcinoma of the larynx were 
reported by Tapia.’* The ages of the patients varied from 23 to more 
than 75 years. Six of the patients were women. The author believes 
that tobacco is significant in the etiology of carcinoma of the larynx 

12. New, G. B.: Lipoma of the Pharynx Containing Bone, S. Clin. North 
America 11:765 (Aug.) 1931. 

13. Hirsch, C.: Zur Frage des malignen Chordoms, Ztschr. f Hals-, Nasen- 
u. Ohrenh. 28:140 (March 3) 1931. 

14. Colledge, Lionel: Repair of Pharyngeal Defects After Operations for 
Removal of Malignant Tumors, Proc. Roy. Soc. Med. 24:438 (Feb.) 1931. 

15. Thompson, C.: Subglottic Carcinoma of the Larynx, Eye, Ear, Nose & 
Throat Monthly 9:296, 1930. 

16. Tapia, A. G.: El cancer de la laringe, Rev. espafi. am. d. laryng. y rinol 
21:289, 1930. 
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Five of the six women were smokers. In the Tyrol, where women 
commonly smoke, the percentage of epithelioma of the larynx is greater 
than in other regions. The treatment varies according to conditions 
found, but Tapia prefers surgical measures. He performed thyrotomy 
in twenty-two cases, and there was recurrence in 31.8 per cent. 
Pharyngotomy was performed with 100 per cent recurrences. In sixteen 
cases, hemilaryngectomy was done with seven recurrences. In four 
cases, partial laryngectomy was done, the anterior portion of the larynx 
being removed. This procedure allows maintenance of the natural air 
passage. Tapia advises total laryngectomy for infiltrating growths or 
for adenocarcinoma if patients are aged less than 40 years. Metastasis, 
tuberculosis and cardiorenal diseases are contraindications to operation. 
In case of recurrence, combined radiotherapy and operation is advised, 
and radiotherapy is advised if the patient refuses operation. 

New ** reported the cases in which thyrotomy was performed in the 
Mayo Clinic in the last six years. He described the method of selecting 
cases for thyrotomy, stressing the importance of biopsy and grading of 
the malignancy, and the technic of operation. Conservative methods of 
treatment of laryngeal carcinoma by prominent laryngologists were 
reviewed. Of the forty-one patients operated on at the Mayo Clinic 
within the last six years, there are twenty-three who were operated on 
more than three years ago. ‘There was recurrence in 13 per cent. New 
observed that recurrence is more likely to take place if lesions are graded 
high than if they are graded low. 

Van den Wildenberg '* considered the relative merits of radium, 
roentgen rays and surgical intervention in the treatment of carcinoma of 
the larynx and gave convincing reasons for preferring the latter; this 
was supported by the opinions of prominent laryngologists. He believes 
that irradiation may have some value following operative treatment, but 
that it is dangerous if used before operation on account of the dimin- 
ished healing power of the tissues. He recommends radium and roent- 
ven rays for inoperable cases. Waildenberg performs total laryngectomy) 
in two stages. He reported several cases and described the treatment. 
In certain cases an endoscopic operation may be done with electro- 
coagulation of the base of the growth, or laryngofissure. He advocated 
the use of postoperative irradiation in cases in which there is doubt as 


+ 


to complete removal of the growth. In a case of sarcoma of the 


larynx, the third seen by him, total laryngectomy was done. 
a » Ss @ 


17. New, G. B.: The Status of Thyrotomy in Carcinoma of the Larynx, Ann 
Otol., Rhin. & Laryng. 40:360 (June) 1931. 

18. van den Wildenberg: Traitement du cancer du larynx, Scalpel 83:817, 
1930; Laryngectomie totale pour sarcome du larynx, Rev. de laryng. 51:617 
Nov.) 1930. 
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Terracol ?® considered epithelioma of the vocal cords. Early diag- 
nosis is essential for successful treatment, and in all cases of persistent 
hoarseness an immediate laryngoscopic examination should be made 
The author advocated thyrotomy or irradiation in operable cases. He 
stated that roentgen rays and radium, particularly if used according to 
Coutard’s method, have given good results in recent years. 

Ledoux *° distinguished two types of carcinoma of the larynx accord- 
ing to its situation and the course of the lymph vessels from that portion 
of the larynx, which he described. Instead of the old classification of 
intrinsic and extrinsic epithelioma, he described an epithelioma of the 
glottis which is slow to spread, owing to the lack of lymphatic vessels, 
and is best treated by laryngofissure, and one of the upper portion of the 
larynx which spreads rapidly and tends to extend into the piriform 
fossa. Total laryngectomy is necessary in these cases, accompanied by 
removal of all suspicious tissue in piriform fossa and the jugular 
lymphatic structures. 

Gunsett * reviewed the history and literature of radiotherapy tor 
malignant lesions of the larynx. He described his technic of intensive 
irradiation over prolonged periods with thick filters, and stated that hi 
had never observed necrosis from this treatment. He distinguished two 
types of tumors: those below the edge of the larynx, or endolaryngeal, 
and those involving the epiglottis, arytenoid muscles and so forth, or 
esolaryngeal. In ten cases of endolaryngeal epithelioma in which treat- 


ment by roentgen rays was given, four patients are well after three 


years; one patient has been well eight years. In other cases there was 
complete disappearance of the lesion, which was followed by recur- 
rences. Esolaryngeal epitheliomas treated by roentgen rays gave dis- 
couraging results; the longest time of survival was twenty months 
These lesions were very extensive, and the dosage was _ probabl\ 
insufficient. Since 1924, Gunsett has preferred to use radium in thes 
sases. Twelve patients were treated with radium, all of whom had 
metastatic lymph nodes. Three of these patients have been well thre 
years or more. One patient had two recurrences but appears to be well 
at present. Altogether, forty-six patients were treated by irradiation: 
most of them were in the advanced stages of the disease. Fifteen pet 
cent had been cured for at least three vears. Two cases of reticular 
endothelioma of the larynx were mentioned which were considered t 


19. Terracol, J.: Le cancer de la corde vocale, Arch. Soc. d. sc. méd. et biol 
de Montpellier 12:94 (Feb.) 1931. 

20. Ledoux, L.: Réflexions a propos du traitment du cancer du larynx, Cancer 
Rev. 7:42, 1932. 

21. Gunsett, A.: La roentgen- et la curiethérapie des cancers intrinséques 
extrinséques du larynx, Strasbourg-méd. 90:763 (De 1930: Cancer, Bruxell 
7:61, 1931; J. radiol. et d’électrol. 15:113 (March) 1931 
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be especially susceptible to irradiation, and Coutard’s two types of radio- 


sensitive laryngeal tumors were cited, that of the fibrous border of the 
vocal cord and that of the mucous structure found in the false cord. 

Garel ** reported two cases of intrinsic carcinoma of the larynx 
removed by the endoscopic route. Both of the patients were living seven 
years from the time of treatment. One died of other causes than 
laryngeal carcinoma. Although this method of treatment is not advised, 
Garel stated that it can be used in selected cases if the patient refuses 
more radical measures. 

Mayoux ** presented a review of benign lesions of the larynx. He 
believes that all polyps and most angiomas follow inflammatory lesions, 
and that benign tumors of the larynx should be classified according to 
etiology rather than to morphology. The true benign tumors are chon- 
dromas, lipomas and certain angiomas. After removal of benign tumors 
caused by an inflammatory condition, it is important to treat the primary 
condition so as to avoid recurrence. In serial sections all stages of the 
lesions were found, from purely inflammatory to hyperplastic. 

Simpson ** reported two cases of hemangioma of the larynx which 
he treated with radium. He presented a short review of the literature 
on the subject. 

Dixon and Helwig *° reported a case of lipoma of the larynx, and 
reviewed the literature of this rare condition. The etiology was con- 
sidered, and three principal causes for the condition were given: hyper- 
plasia of the fat cells, mesodermic rest and chemical changes of the fat 
cells due to inflammatory causes. 

Walford *° reported a large lipoma of the larynx arising from under- 
neath the mucosa of the left ala of the thyroid gland and protruding 
through the thyrohyoid membrane, with formation of an external tumor. 

Pack and Craver ** considered roentgenologic diagnosis of tumors of 
the larynx and thyroid gland. They believe that roentgenograms may 
be of value in determining the extent of a lesion and may be used to 
distinguish between benign and malignant tumors. 

22. Garel, M. J.: Deux cas de cancer intrinséque du larynx guéris par voie 
endo-laryngée sous le contréle du miroir, Lyon méd. 146:393 (Oct.) 1930. 

23. Mayoux, R.: Contribution a l'étude des tumeurs benignes du larynx, Lyo 
méd. 147:209 (Feb.) 1931. . 

24. Simpson, F. E.: Radium in the Treatment of Hemangioma of Larynx, J. 
\. M. A. 96:342 (Jan. 31) 1931. 

25. Dixon, O. J., and Helwig, F. C.: Lipoma of the Larynx, Arch. Otolaryng 
14:284, 1931. 

26. Walford, Alfred: Lipoma of Larynx, J. Laryng. & Otol. 45:548 ( Aug.) 
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TRACHEA 

D’Aunoy and Zoeller ** reported a case of primary adenocarcinoma of 
the trachea which was removed surgically. The patient has been well 
twenty months. It was stated that at the Charity Hospital in New 
Orleans, between 1906 and 1929, only one tracheal tumor was seen, 
whereas sixty-eight laryngeal tumors were seen. Three hundred and 
fifty-one primary new growths of the trachea were found reported by 
these authors in the literature previous to 1929. Most of the benign 
tumors were fibromas and papillomas, whereas most of the malignant 
tumors were carcinomas. Two hundred and sixty-one records of true pri- 
mary tumors of the trachea were also found in the literature. D’Aunoy 
and Zoeller believe that the reason for the comparative immunity of the 
trachea to tumors is immobility and the lack of irritating agents. The 
etiology and pathology of the various conditions were reviewed. A 
comprehensive bibliography was included. 

Sarnwater “* reported a case of primary adenocarcinoma of the 
trachea; two cases had been seen previously in the same clinic. In 
reviewing the statistics of this condition, it was found that treatment 
was for asthma in many of these cases. Surgical treatment was advised ; 
this may even consist of sleeve resection of the trachea if the carcinoma 
is diagnosed while still limited to the trachea. Otherwise, treatment 
consists in relieving the stenosis and irritation for palliative purposes. 


Chevallier °° reported a case of primary carcinoma of the trachea 


found at necropsy. The unusual factor in this case was that dysphagi 


was the first symptom due to the tumor compressing the esophagus. 


ESOPHAGUS 

Zuppinger “' considered in detail the problem of carcinoma of the 
esophagus, its diagnosis and treatment. The best results were obtained 
with Coutard’s method of roentgen treatment followed by radium 
internally. He did not present statistics, as his cases were too recent 
He stated that gastrostomy should be avoided if possible. He men- 
tioned cachexia, a sinus communicating with the trachea or bronchi. 
extensive metastasis and direct extension into the lung, as counterindica- 
tions to treatment. He believes that even the best treatment is only 
palliative. 

28. D’Aunoy, Rigney and Zoeller, Adelaide: Primary Tumors of the Trachea 
Arch. Path. 11:589 (April) 1931. 

29. Barnwater, K.: Primaert carcinoma i trachea, Hospitalstid. 73:44 (Oct 
1930. 

30. Chevalier, René: Cancer primitif de la trachée a début dysphagique, Lyo' 
méd. 146:309 (Sept.) 1930. 


31. Zuppinger, Adolf: Richtlinien zur Behandlung der Osophaguskarzinom: 
Strahlentherapie 41:543, 1931. 
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Zange ** described an operation for the conservative treatment of 
carcinoma of the pharynx and upper part of the esophagus without 
removing the larynx, and its indications. He described his procedure, 
which has been used in one case. The patient is still well after one year. 

Galloway ** described a two-stage operation by diathermy of carci- 
noma of the cervical portion of the esophagus. The operation was tried 


experimentally on dogs, with good results. Primary dissection of both 


sides of the esophagus was made. Packs were then placed in the lower 
portion of the wound to encourage granulation and close off the lower 
part of the neck and mediastinum. An opening is then made into the 
esophagus on one side by means of the diathermy electrode. When the 
ensuing reaction has subsided, the carcinoma is destroyed by means of 
diathermy. ‘Two patients were operated on in this way. One died of 
infiltration of the larynx and subsequent asphyxia; the other died of 
pneumonia following fistula into the trachea. 

McCullagh ** reviewed eighty-two cases of carcinoma of the 
esophagus seen in the Cleveland Clinic between 1921 and 1928. Seventy- 
seven per cent of the patients were men. A biopsy was done in ten cases 
only. A clinical diagnosis was made in 71 per cent, and roentgen rays 
gave a positive diagnosis in 92 per cent of seventy-four cases in which 
it was used. Esophagoscopy was done in forty cases, and a diagnosis 
was not made in 15 per cent of these. It was found that treatment is 
of little if any value. Gastrostomy is favored for its palliative effects 

32. Zange: Quere Pharynx-Oesophagusresektion unter Erhaltung des Kehl 
kopfes und seiner Funktion, Acta oto-laryng. 15:362, 1931. 

33. Galloway, T. C.: An Approach to Carcinoma of the Cervical Esophagus ; 
Two Stage Operation with Diathermy, Ann. Otol., Rhin. & Laryng. 40:550 (June) 
1931, 

34. McCullagh, E. P.: Cancer of the Esophagus, M. J. & R 132: 288 
(Sept. 17) 1930. 





Correspondence 


“TESTING FOR PERCEPTIVE DEAFNESS” 


lo the Editor:—In abstracting and reviewing my article “Testing for Percep- 
tive Deafness” in the January issue of the ARCHIVES, pages 109 and 110, the 
reviewer commits the error of connecting the Barany noise apparatus with the 
test under consideration and as a consequence arrives at the following erroneous 
conclusion: “I do not see how this method of using a noise apparatus actually 
tells whether the patient hears via the mastoid of the tested ear or via the opposite 
ear by diagonal resonance or crossed perception.” 

As a matter of fact, the Barany noise apparatus was mentioned in my article 
only in connection with tests on air conduction. ; 

It is distinctly stated therein: “If a means could be discovered to rule out 
one labyrinth while testing the other, as we do in air conduction tests with the 
Barany instrument, we could arrive at a greater degree of certainty as a result 
of our tests.” 

I furthermore made the statement that I found the Barany apparatus disappoint- 
ing when using it for the elimination of sound via bone conduction, and therefore 
by further investigation along this line found that when a current of air is directed 
against the drum (as described in the article) it eliminates all sound by air and 
bone (save for the exceptions noted) from the ear tested. 

Since one ear is rendered deaf, by the air current, to air-borne and bone- 
conducted sounds, it follows that whatever sound is heard, by air or bone con- 
duction, must be heard by the opposite ear, the ear tested. 


B. M. Becker, M.D., Brooklyn. 


lo the Editor:—I tested my associates and myself by first using the Baran 
noise apparatuses in each ear and then blowing air into the ear by means of a 
stethoscope, sending a current of compressed air against the open end of the 
stethoscope. By this method it is quite true that with the Barany noise apparatus 
in each ear one can still hear the heavy sounding fork placed against either 
mastoid. When the current of air is sufficiently strong, however, the fork is not 
heard. It seems to be a question of the degree of noise, because when the current 
of air is not very strong, the fork is heard. In other words, a strong current 
of air blown against the drum membrane is a more efficient noise apparatus than 
the Barany apparatus. As we did not have a case of total unilateral deafness 
at hand, we could not at that time make the tests in such a manner that we could 
see if there was any lateralization or diagonal resonance 


ROBERT SONNENSCHEIN, M.D., Chicago 





Abstracts from Current Literature 


Ear 


Tue Harp oF HEARING SCHOOL CHILD. Ropert M. Taytor, L: 
41:753 (Nov.) 1931. 


Since the introduction of the audiometer as a means of testing the hearing 
in large numbers of school children, it has been possible to detect many instances ot 
hearing defect in those who formerly had been considered to hear normally. Large 
numbers of children, both in the elementary and the high schools, are hard 
of hearing to an extent that handicaps their progress. It is estimated that 
there are over 3,000,000 school children in this country with some defect in hearing. 
In more than 340,000 of these the hearing is impaired to such an extent as 
to require special training in lip-reading. The author makes an urgent plea for 
the careful examination of all school children with the audiometer, the classifying 
of those with hearing defects into various groups according to the degree of defect 
and the giving of proper special training to these various groups. An audiometric 
loss of from 9 to 12 per cent calls only for special attention by the teacher, such 
as a quiet classroom and a front seat; a loss of from 12 to 15 per cent calls for 
regular lip-reading class work two or three times a week, superimposed on the 
regular class work; those with a loss of from 15 to 20 per cent require special 
training, and those with a hearing loss of more than 25 per cent should be 
segregated in orai schools for the deaf. Even the last group of pupils have speech, 
hut tend to errors of enunciation. 

The inefficient organization of hospital outpatient clinics and the incompetent 
medical care rendered in these clinics are pointed out by the author. The men 
doing this work are not paid for their services, the physician usually holding 
the position on the outpatient staff simply for the purpose of keeping in line for 
a regular staff appointment or in order to train himself in the work. Patients 
with chronic conditions drag along month after month, and finally get tired because 
of lack of results and go to another clinic for a repetition of the same thing. A 
plea is made for the compensation of the physician doing this work, as well as 
for the provision of a competent otologist as chief to direct the work of those on 
service in the clinic. More careful attention to each individual case in the clinic 
would result in marked conservation of hearing in large numbers of school children. 


Snapp, Grand Rapids, Mich. 


CONSIDERATIONS OF SOME INTERVENTIONS IN THROMBOSIS OF THE LATERAI 
Sinus. M. A. Casanuova, Arch. ital. di otol. 42:427 (Sept.) 1931. 


Casanuova performed fourteen operations between 1914 and 1930. These 
included serious conditions of thrombophlebitis of the lateral sinus with grave 
septicopyemic manifestations. The mortality, 42.85 per cent, is low when the 
gravity of the operations is considered. When simple sinusectomy is indicated, 
operative intervention on the jugular vein is useless and even harmful, and 
aggravates the operative trauma. Only when there is profuse thrombosis is such 
operative intervention necessary. The author advises exploration of the trans- 
verse sinus in the cases of mastoiditis in which the symptomatology or operative 
observations indicate concomitant lesions in this sinus. The discovery of a trans- 
verse sinus during operation on the mastoid does not aggravate the prognosis 
when the proper surgical rules are followed. Sinusectomy should include excision 
of the part of the venous vessel affected and the removal of the purulent coagulum, 
but maneuvers that might lead to breaking of the thrombus and cause a spread 
of emboli should be avoided. Ligature with resection of the jugular vein is 
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indicated in the cases in which the thrombosis has reached or passed the bulbar 
part of the jugular vein, and the ligature may be made just below the pathologic 


—— Epitror’s ABSTRACT. 


CONSIDERATION OF THE AEROBIC FLORA IN ACUTE AND CHRONIC MEso- 
TYMPANITIS. ARMANDO DEI Rossi, Arch. ital. di otol. 42:441 (Sept.) 1931. 


Rossi reviews the literature and discusses his personal observations in the 
clinical and bacteriologic study of ninety-eight cases of acute mastoiditis and 
nineteen cases of chronic otitis. He believes that it is necessary to isolate the 
germ or germs causing the otitic infection in order to make the prognosis and 
treatment most valuable. The general or local body resistance that may influence 
the virulence of the pathogenic agent should also be considered. He finds that 
the predominating organism is the pneumococcus (sometimes assisted by the entero- 
coccus) and, secondarily, the streptococcus (particularly the hemolytic strepto- 
coccus). Vaccinotherapeutics and immunotherapy complementary to surgical 
intervention are suggested. Some workers believe that the autovaccines are 
superior to stock vaccines. Specific therapy and chemotherapy give discordant 
results. The systematic use of proteinotherapy gives mediocre results. The author 
found serotherapy and vaccinotherapeutics satisfactory in the treatment for severe 
infections. In serious septicopyemic complications, there was a notable lowering 
in temperature not possible during the use of other therapeutic agents. Serotherapy 
was satisfactory in pneumococcus infections, and antistreptococcus serum was satis- 
factory in grave septicemias and toxemias. Some workers advise transfusion of 


normal or immune (donor vaccinated) blood. —— oo 
, os d . d ° 


OLFACTORY DISTURBANCES AND THEIR CLINICAL SIGNIFICANCE. H,. LAEMMLE, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 130:22 (Oct. 8) 1931. 


Laemmle discusses tests for the olfactory capacity and the clinical value of 
the topical diagnosis of the results thus obtained. After defining the various 
olfactory disturbances, namely hyposmia, anosmia, parosmia and hyperosmia, he 
evaluates various testing methods. He maintains that the formerly recommended 
olfactory tests were of little value for the clinic on account of their complicated 
technic. However, Boérnstein’s method, which employs a scale of smells, in which 
the slightly penetrating odors are at the beginning and those of greatest penetra- 
bility at the end, was found to be both simple and practical, and it was used in 
100 cases. Moreover, Bornstein’s scale of smells takes account not only of 
olfactory sensations but of the fact that in the region of the nasal mucous 
membrane and of the pharynx there are also terminal organs for touch (tempera- 
ture and pain) and taste (gustatory smell), which are involved in the perception 
of complex smells. The author first examined patients with local diseases of the 
nose (peripheral olfactory disturbances), and then patients in whom the olfactory 
disturbance was the result of disorders in the central nervous system, such as 
are caused by trauma, apoplexy, cerebral tumors, meningitis and cerebral abscess. 
It was found that as yet there is no reliable method to differentiate between 
peripheral and central olfactory disturbances. In organic disturbances of the 
sense of smell only the olfactory component is impaired, whereas the tactile and 
gustatory components are preserved. If the tactile and gustatory components are 
also abolished, but the nasopharyngeal mucous membrane is normal, either a 
functional disturbance exists or the case is one of simulation. By means of the 
scale of smells it is possible to determine the various degrees of hyposmia. Between 
the subjective disturbances and the objective findings there may be discrepancies. 
One may not be conscious of olfactory disturbances, and occasionally subjective 
olfactory disturbances may not be demonstrable by tests. Individual fluctuations 
in the olfactory sensation, its dulling with advancing age, abnormal fatigability 
or congenital absence of the olfactory sense have to be considered when the 


sense of smell is tested. Eniror’s ABSTRACT 
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CHEMICAL DIAGNOSIS OF CHOLESTEATOMA. MARIA BERNOvViITs, Monatschr. f. 
Ohrenh. 65:978 (Aug.) 1931. 


Bernovits directs attention to the fact that if chronic suppurations of the 
middle ear are complicated by cholesteatoma, treatment with aqueous solutions is 
inadvisable, since the watery medium promotes the growth of cholesteatoma. For 
this reason it is of vital importance for the treatment for chronic suppurations of 
the middle ear to know whether a cholesteatoma exists or not. In many instances 
this can be detected by the chemical examination of the pus. However, if cholesterol 
is the injurious agent of cholesteatoma, it should be detectable in the blood. On 
the other hand, it is possible that the increased cholesterol content is a pathogenic 
factor of cholesteatoma. In order to gain insight into these problems, the author 
made the following investigations: 1. She determined the cholesterol content of 
healthy persons. 2. She investigated to what extent the normal cholesterol content 
of the blood is influenced by food of a high cholesterol content. 3. She determined 
the cholesterol content of the blood in patients with chronic suppuration of the 
middle ear, in those with cholesteatoma and in those without. 4. She studied 
the blood cholesterol following removal of the cholesteatoma and after the ear 
had healed. The practical value of these investigations she sees in the fact that 
they not only indicate the presence of a cholesteatoma, but also the degree of the 
bone destruction. Patients in whom the high blood cholesterol content indicates 
an extensive bone destruction should receive surgical treatment, whereas if the 
cholesterol content is low, conservative treatment can be tried, provided the clinical 


symptoms do not necessitate an operation. Eprror’s ABSTRACT 
“ oa > d ° 


CASE OF DIPLACUSIS AND MODIFICATION OF HEARING BY CHANGE IN POSITION. 
A. JELLINEK, Monatschr. f. Ohrenh. 65:985 (Aug.) 1931. 


Jellinek reports the results of auditory tests on a patient with otosclerosis, 
who had diplacusis and severe baryecoia. The patient asked medical advice to 
improve his hearing capacity. He had not been conscious of the diplacusis 
before. By systematic exercises it was possible to improve the hearing capacity, 
and the diplacusis diminished. The observation that sound stimulation produces 
movement reflexes (Tullio) induced the author to investigate whether the reverse 
was also true, namely, that movements would influence the hearing process. She 
subjected the patient to several tests and found that when he moved the head 
forward the sound was heard somewhat lower, and it was also noted that a 
greater intensity was necessary to make a sound heard in this position than 
when the patient was standing erect. Bending backward made the sound appear 
higher. In the left ear, in which the hearing was more impaired than in the right 
ear, these manifestations were more pronounced, but it was also noted that the 
results varied on different days. Experiments on other patients did not give 
unequivocal results. Tests of the hearing capacity of normal persons during 
progression and rotation movements will be conducted at a later date. As yet 
it is not clear whether the change in position exerts its influence by a direct 
position reflex of the vestibular apparatus, or whether it is caused secondarily by 
positional changes and fluctuations in the circulation It is probable that vaso- 
motorical conditions, anemia and hyperemia of the head, as well as the tonus of 
, 


the entire organism influence the hearing process. so . 
Epitor’s ABSTRACT 


INVOLVEMENT OF EAR IN TOWER HEAD. H. BRUNNER, Monatschr. f. Ohrenh. 
65:1021 (Sept.) 1931. 


In the introduction Brunner points out that neither the definition nor the 
etiology of tower head is quite clear as yet. He then reviews the literature on 
pathologic conditions of the ear in persons with tower head and shows that the 
results are again contradictory. He himself examined a large number of children 
vith tower head, and he emphasizes that he never observed signs of involvement 
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of the internal ear, but quite frequently noted adenoid growths and therefore 
diseases of the middle ear. To prove his theory that tower head more often 
influences the middle ear and not the internal ear, he describes a case of tower 
head in which the temporal bone was microscopically examined. In the conclusion 
he states that in cases of tower head there exist various abnormalities in the 
region of the middle ear, especially hyperostoses of the bony walls. The latter 
can be so extensive that they cause displacement of the antrum. It is probable that 
these hyperostoses have the same cause as the tower head and are therefore 
coordinated with it. Sequelae of tower head or of the increased cerebral pressure 
connected with it are to be found in the peaklike tapering of the upper pyramidal 
edge. However, the membranous internal ear and the bony capsule of the 
internal ear show no changes. The narrowness of the internal auditory canals 
and the defective pneumatization of the temporal bones can be grouped together 
with the tendency to form hyperostoses. Considering the multiformity of the 
etiology of craniostenosis and the diversity in the timely beginning of the ossifica- 
tion of the suture, it is not surprising that the temporal bones do not always 
show the same changes. However, it is noteworthy that clinical observation gave 
essentially the same results as microscopic examination in the case reported 


Epitror’s ABSTRACT. 


SIGNIFICANCE OF POSITION OF HEAD IN INSUFFLATION OF MIDDLE Ear. G. 
HoLMGREN, Monatschr. f. Ohrenh. 65:1379 (Nov.) 1931. 


Holmgren points out that if accumulated secretion is to be removed from th« 
tympanic cavity by means of insufflation through the eustachian tube, it is evident 
that the level of the secretion in relation to the tympanal ostium of the tube is oi 
greatest significance. In order to facilitate the discharge, it is necessary that 
the level of the secretion is higher than the ostium, and in order that this is the 
case, the head has to be bent forward (angle of 50 degrees) and at the same time 
rotated upward (45 degrees). In this position the tympanal ostium of the tube is 
at the lowest point of the tympanic cavity, and the position of the tube is almost 
vertical. The author states that many otologists neglect to bring the patient’s 
head into this optimal position and perform insufflation while the head is upright 
or even bent backward. Illustrations show the advantages of the optimal positior 
and the disadvantages of the other positions. In stressing the advantages of the 
optimal position, the author emphasizes the diagnostic significance, for if this 
position is assumed and rales are heard in the otoscope, this is a sign that 
transudate is present. He maintains that frequently this is the only method t 
detect the presence of transudate. Another observation was that in this position 
the rales persist longer, which he considers indicative of the fact that during 
insufflation the tympanic cavity becomes constantly refilled with transudate. He 
thinks that this profuse discharge originates in the cell system of the temporal 
bones. However, to effect an evacuation of the transudate from the cell system 
the optimal position is not entirely sufficient, but it has to be combined with 


another position, which is likewise illustrated. Buevon's Anocuats 
“ RS JABS ° 


Pharynx 


REMARKS ON A CASE OF INTRACRANIAL Tumour. A. F. TREDGOLD and E. 7 


Ruston, Brit. M. J. 2:555 (Sept. 26) 1931. 


The clinical symptoms and autopsy report are given in the case of a man who 
suffered from a tumor in the nasopharynx which presented some resemblances t 
a chordoma, though microscopic examination suggested more the probability of a 
malignant endothelioma .arising from the basiphenoid bone. When first seen, the 
patient had a hard swelling in the nasopharynx which had been present for two 
years, but which, up to that time, had produced symptoms mostly referable to the 
nasopharynx. Three years later, it was apparent that the growth was causing much 
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pressure on all the cranial nerves of one side, below and including the eighth, and 
that, though there was no actual involvement of the brain by tumor, the man 
presented marked and persistent dulling of perception, loss of memory and general 
intellectual deterioration. 


Fercuson, Niagara Falls, N. Y. [ArcuH. Neurov. & PsycHIAT.] 


Sepsis FOLLOWING TONSILLAR INFECTION. O. Voss, Arch. f. Ohrenh-, Nasen- 
u. Kehlkopfh. 180:83 (Dec. 17) 1931. 


Voss offers a comprehensive study of sepsis following angina. After a dis- 
cussion of sepsis in general, he discusses the pathogenesis of sepsis following 
angina. He thinks that the spread of infection from the palatine tonsils usually 
takes place along the lymph vessels or by interstitial phlegmonous changes and 
less commonly follows the blood stream. After reviewing the therapy used in 
the past, the author presents twenty-four case histories from his own practice and 
discusses them fully as to symptomatology, pathogenesis, prognosis and therapy. 
Practically without exception the palatine tonsils were the portal of entry. In 
most cases the original angina was of the lacunar type, but in two cases it was 
of the follicular type and in one it was a combination of a lacunar and Vincent’s 
angina. The interval between the onset of the angina and the first appearance 
of a general metastasizing infection was from one to fourteen days. There was 
usually no sharp division between the symptoms of the original angina and the 
onset of septic symptoms. Sometimes an apparent regression of local and general 
symptoms was followed by a chill or renewed high temperature and severe general 
symptoms. Occasionally septic symptoms set in after an interval in which the 
patient was without subjective or objective symptoms. Among specific symptoms 
observed in his patients, Voss lists external swelling of the neck accompanied 
by sensitivity to pressure observed in fourteen patients, swelling of the lymph 
nodes discovered only after palpation, cord formation at the anterior edge of the 
sternocleidomastoid muscle, swelling of the parotid region and ankylosis. The 
last two were noted in only one instance. The sensitivity to pressure in cases 
of palpable lymph nodes was usually limited to one side and was considered helpful 
in deciding on which side to operate. Chills were experienced by 54 per cent of 
the patients. Voss considers them an important symptom, and when they occur 
late in the course of disease the prognosis becomes more serious. 

Observation of the general condition of the patient is important in arriving 
at a prompt diagnosis of septicemia. The various aspects of the general condition 
in severe and mild cases are reviewed. The disease cannot be differentiated from 
leukemia, agranulocytosis or lymphoid cell angina by the blood picture. Bac- 
teriologic examinations showed that streptococci of hemolytic and nonhemolytic 
varieties were primarily concerned as etiologic agents. 

In discussing the pathogenesis, Voss cites six cases in which the infection was 
spread by the lymphatic vessels and twelve cases in which venous thrombosis 
occurred. In 66.6 per cent of the cases there was abscess formation in the 
tonsillar region. As there was abscess formation in 83 per cent of cases of 
venous thrombosis, he advises always looking for abscesses in patients with 
thrombosis. Prognosis appears most favorable to the author in cases in which 
the tonsil is the septic focus as well as the portal of entry. In cases in which 
infection is limited to the glands, the blood vessels are not involved and there is 
no abscess formation; prognosis is also favorable. When abscess formation is 
associated with venous thrombosis, prognosis is influenced by controlling the sup- 
puration and by prevention of metastases or circulatory disturbance by prompt 
shutting off of the diseased vein. 

Prognosis is serious in cases in which the infection has been spread by the 
blood stream. The author lists the surgical therapy employed in his cases in 
tabular form and then summarizes it. All abscesses revealed during operation 
were opened. Operations not involving the vascular system included tonsillar 
operations, operations on the lymph nodes and operations on abscesses of the soit 
parts. Operations involving the blood vessels were with one exception those in 
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which draining of an abscess near the tonsils, lymph nodes or subcutaneous con- 
nective tissue occurred. In such cases the draining of the abscess is to be accom- 
panied by ligation of the vena jugularis interna or anterior. Cervical mediastinotomy 
is required only when the seat of infection encroaches on the mediastinum. The 
author stresses the fact that surgical intervention in sepsis following angina cannot 
hinge on the presence of metastases, chills or blood culture findings, but should 
be undertaken if other symptoms have established the diagnosis of sepsis. He 
thinks that tonsillectomy should be performed in this disease when the changes 
in the tonsils are severe and they appear to be the seat of infection or when the 
changes discovered in the external operation were insufficient to explain the 
symptoms of the disease. In performing the operation on one side, he recommends 
that the external operation with possible ligation of the jugular vein precede 
tonsillectomy. He recommends the use of a surface anesthetic to avoid infection 
of tissues by injection. The primary tonsillectomy he limits to the diseased side 
The author reports 76 per cent cures and 24 per cent deaths in the cases in which 
operations were performed. Enrror’s ABSTRACT. 


ADENOIDISM AND ApDENOIDITIS. D. Popovyvict, Monatschr. f. Ohrenh. 65:1305 

(Nov.) 1931. 

As adenoidism, Popovici designates the proliferation of the adenoid tissues 
The result of this condition is that the children are weak, anemic, have poor 
appetite and their growth is inhibited. The temperature is either normal or slightly 
increased. Following the removal of the proliferations, the children show great 
improvement. From this adenoidism, the most common adenoidal complication, 
the author differentiates adenoiditis. In this condition the children often have 
high temperatures for considerable periods of time. Inspection of the nose and 
pharynx reveals that the mucous membrane is reddish and swollen and that the 
two cavities are filled with purulent mucus. In regard to the condition of the 
cervical lymph nodes, it is stated that those on the submaxillary angle, which are 
usually involved in cases of sore throat or tonsillitis, are not involved, but those 
in the sternoclavicular region are swollen. Because of this swelling of the lymph 
nodes the disease has by some been designated as glandular fever, but the author 
emphasizes that it is not to be confused with Pfeiffer’s glandular fever. About 
the treatment, the author states that he obtained favorable results, especially a 
reduction of the fever, by painting the nasopharynx with a 2 per cent solution ot 
collargol. Later the children are subjected to adenotom 

Epitor’s ABSTRACT 


Acute INFERIOR TONSILLITIS—LARYNGEAL ANGINA KoBRAK, Monatschr 
Ohrenh. 65:1415 ( Nov.) 193i. 
According to localization, Kobrak differentiates between three types of angina 


(1) nasopharyngeal, (2) superior oropharyngeal and (3) pharyngeal inferior 


laryngeal. For the third type he considers the term “angina” laryngea as most 


suitable, because the “narrowness” or constriction of the larynx is the mai: 
symptom. He discusses the development of laryngeal angina and stresses that this 
type has nothing in common with Fein’s laryngeal tonsillitis. Considered fron 
the standpoint of pathologic anatomy, laryngeal angina can be characterized as a 
disease of the lingual tonsil and of the lower pole of the palatine tonsil. 


Epritor’s ABSTRACT 


GIANT CELLS IN THE TONSILS: HISTOPATHOLOGY OF CHANG IN THE TONSILS 
DURING THE INCUBATION PERIOD OF MEASLES. W. FINKELDEY, Virchows 
Arch. f. path. Anat. 281:323, 1931. 

\ 7 year old boy had his tonsils removed three days before the appearance 
of uncomplicated measles. A catarrhal inflammation of the tonsils was found. 

Histologic examination revealed striking changes in the germ centers. Degenera- 
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tion and rapid proliferation of the cells were preponderant. In each of the lymph 
centers about 50 giant cells were found. These contained a surprisingly great 
number of nuclei. In one section they exceeded 100. Many of the giant cells 
showed degenerative changes. The specific nature of the pathologic changes in 
the tonsils was discussed. An allergic reaction of the organism following the 
infection and a direct action of the toxin were considered as the possible causes 
of the formation of the giant cells. 


SCHOENTHAL, New York [Am. J]. Drs. Curvp.]. 


PAPILLOMA OF PALATE; SQuAMOUS CELL EPITHELIOMA OF Mucous MEMBRANI 
oF TonsIL: PAPILLARY CYSTADENOMA OF NASAL VESTIBULE. H. REvys, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 30:167 (Dec. 18) 193] 


Reuys describes three cases of tumor, each of a different type and each of 
which presents an unusual aspect. In the first case there was a papilloma of the 
palate in a girl aged 4 years. The papilloma was of unusual size, being larger 
than a.half dollar. It reappeared quickly after removal with a cold snare, so that 
the second time a hot snare was used, and the third time removal with a hot 
snare was followed by cauterization with fuming nitric acid. The last procedure 
was used for all recurrences thereafter. Histologically, the papilloma was char- 
acterized by an extensive and rapid formation of immature connective tissue 
elements, while mature connective tissue was almost lacking. The author thinks 
that this fact may explain the frequent and rapid recurrences 

In the second case there was a tumor at the site of the left tonsil in a woman 
aged 56. The tumor, which was the size of a plum, had a smooth surface 
Histologic examination following removal showed a squamous cell epithelioma 
of the mucous membrane. This case was unusual because the epithelioma had 
grown slowly without necrosis of the surface, without any macroscopically demon- 
strable infiltrating growth and without metastasis. 

In the third case there was a cystadenoma of the nasal vestibule in a woman 
aged 47. The tumor was at first diagnosed as a vestibular cyst because of its 
location, but histologic examination following removal showed that it was a 
cystadenoma, a type of tumor rarely found in the nose. 


INE LENCE OF} Foops ON TONSILS ] ATARI Ztschr 
Ohrenh. 30:228 (Dec. 18) 1931 


Sawatari makes a contribution to the question of the fun 
tonsils in the digestive process. That the tonsils have a part 
assumes on the basis of: (1) the numerous lymphocytes dischar 
cavity from the tonsils, (2) the presence in the intestinal 
morphologically similar to the tonsils and (3) the fact that the 
lymphocytes that hasten the activity of ptyalin in the saliva, 
nodes of the intestinal wall discharge lymphocytes that stimul 
junction of the pancreatic secretion. The author reports the e» 
of the effect of nutritional substances on the microchemical 
structure of the tonsils and the lymph nodes of the intestine The experiments 


were conducted on rabbits. ‘The author finds that the tonsils of rabbits underg: 


progressive or regressive changes according to the type of food received. There 
is a marked increase or decrease in the emigration of lymphoc: from the 
tonsils, depending on increased or decreased lymphopoiesis All these changes are 
paralleled by changes in the intestinal lymphoid tissue. The specific changes in 
the tonsils, which occur in hypertrophy as well as in regression, are dilatation of 
the blood vessels, infiltration of the pseudo-eosinophilic leukocytes in the follicle 
and their emigration to the crypts. This manifestation points to a condition of 
irritability in the tonsils. The author poses the question why the sensitivity of 
the tonsil, which exists normally to a slight degree, is greatly increased by hunger 


x 
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or by an abnormal diet. While admitting that the question requires further 
research, he believes, on the basis of his studies, that the function of the tonsils 
as a protective agent in the digestive process has a wider scope than that ascribed 


to it. " ‘ 
Epitor’s ABSTRACT. 


TONSILS IN THE PIRIFORM SINUs, >’. WretTuHe, Ztschr. f. Hals-, Nasen- u 
Ohrenh. 30:235 (Dec. 18) 1931. 


Wiethe thinks that edema of the larynx may sometimes be traced to a dis- 
eased tonsil in the piriform sinus. He supports this hypothesis with the descrip 
tion of a specimen obtained at necropsy in which a tonsil in the piriform sinus 
and the surrounding tissue showed pathologic changes. The histologic picture 
was that of a typical tonsillitis. There was profuse cellular infiltration of the 
tonsillar capsule and adjacent tissues. The blood vessels of the interstitial con- 
nective tissue were dilated and congested, especially around the tonsil. From 
these congested vessels, a submucous edema extended to the arytenoid cartilage 
Here the mucous membrane was swollen, the connective tissue fibers were forced 
apart, and the spaces were filled with a granular mass. This case shows that 
severe inflammatory processes accompanied by peritonsillar edema may also develop 
in a tonsil located in the piriform sinus. The author describes a clinical case 
of this type to show that it may lead to serious consequences. He further remarks 
that the cellular infiltration observed in the tonsillar capsule and in the surrounding 
tissue points to the possibility of a phlegmonous process of the larynx originating 


in a tonsil of the piriform sinus. . , 
r I Epitror’s ABSTRACT. 


Larynx 


AcuTE LARYNGEAL OBSTRUCTION IN CHILDREN: CASE REPORTS. CHARLES R 
Buca, South. M. J. 24:1057 (Dec.) 1931. 


The author found that a fairly large number of patients who required intuba- 
tion did not lose their voice and that in only a few cases was it much changed 
No case that the author had the opportunity to observe showed striking unmis- 
takable response to antitoxin before eighteen hours. The antitoxin was given 
intramuscularly. The patients who were seen in extremis appeared in danger of 
dying more of circulatory failure than of asphyxia. Marked restlessness and 
signs of exhaustion are better indications for intubation than signs of obstructive 
breathing. Children under 2 years of age are more likely to require replacing of 
the tube after its removal than older children. Only one patient who had breathed 
easily for eight hours after removal of the tube had dyspnea later. Only one of 
the patients in the series studied was known to have had toxin-antitoxin, and not 
any of the patients had had a negative Schick test. 


ScuLutz, Chicago [Am. J. Dis. CHILp.]. 


REMARKS ON LARYNGEAL PAPILLOMAS AND THEIR TREATMENT. E. SCHMIBGE- 
Low, Monatschr. f. Ohrenh. 65:1291 (Nov.) 1931. 


Schmiegelow reviews the history of the treatment for laryngeal papillomas 
during the last fifty years. In the eighties of the last century it was the rule to 
operate as radically as possible, and this opinion prevailed until far into the present 
century. First endolaryngeal removal was resorted to, and when this failed, 
laryngotomy was done, but the results were unsatisfactory. To explain the failure 
of these procedures, the author discusses the etiology of laryngeal papillomas. He 
asserts that they are often congenital, and directs attention to their similarity to the 
wart formations on the hands of children. Just like cutting and biting of warts leads 
to their further dissemination, so does surgical removal of laryngeal papillomas 
frequently lead to relapse, especially in children. The author also cites a trans- 
plantation experiment, which indicated a similarity between warts and papillomas 
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He further states that better results than with extirpation are produced by endo- 
laryngeal galvanocautery of the papillomas. In the concluding paragraph, he 
emphasizes that in children it is advisable to adopt an expectant attitude and to 
resort to tracheotomy only if the respiration is impaired, but endolaryngeal sur- 
gical interventions should be avoided. Roentgen treatment, as recommended by 
Lemaitre and Burger, may also be helpful, but radium treatment should be avoided, 
for according to the author’s experiment, it does not prevent relapses of the 
papillomas, and it may cause ulcerative processes and stenoses. 


Epitor’s ABSTRACT. 


History OF LARYNGOFISSURE. St. C. THomson, Monatschr. f. Ohrenh. 65: 
1312 (Nov.) 1931. 


Thomson reviews the historical development of laryngofissure, stating that 
more than one hundred years ago, Desault was the first to open the larynx, and 
that for many years after the opening of the larynx by means of dividing the 
cartilage was designated as Desault’s operation. The author discusses particularly 
the history of laryngofissure in the treatment for internal laryngeal carcinoma and 
states that the first who employed it for this purpose was Buck in America in 
1851. He then names many others, and calls attention to the difficulties encountered 
by the early pioneers. As those who contributed to the further development of 
laryngofissure he mentions Semon, Butlin, Schmiegelow, Moure, Chiari, Koschier, 
Gluck, Soerensen, Delavan, Chevalier Jackson and Gabriel Tucker. 


Ep1Tor’s ABSTRACT. 


ToTAL LARYNGECTOMY FOR REMOVAL OF CANCER. N. Taptas, Monatschr. f 
Ohrenh. 65:1326 (Nov.) 1931. 


Taptas considers as the first necessity to effect cure of the operative wound 
after laryngectomy, a wide open drainage, which is made possible by keeping the 
number of sutures at a minimum. He states that usually when he departed from 
this rule the wound became infected, and the patient frequently died as a result of 
bronchopneumonia and of the cachexia caused by the infection. He gives 
detailed description of the technic of the operation and of the drainage. In the 
conclusion, he emphasizes once more that not the careful suture and the com 
plicated plastic are of primary importance, but rather the adjustment of the flaps 


with as few sutures as possible and the ventilation and open drainage of the wound 


Epitor’s ABSTRA‘ 


TECHNIC OF ENDOLARYNGEAL RaApIuM IRRADIATION. W. KRAINz and ] 
KuMER, Monatschr. f. Ohrenh. 65:1479 (Dec.) 1931. 


Krainz and Kumer have developed a new technic of endolaryngeal radium treat 
ment to meet the needs of those cases in which surgical therapy of the carcinoma 
is for some reason impossible or undesirable. After discussion of the system of 
external irradiation through the skin and the system of combining surgical and 
radium treatment, both of which they deem unsatisfactory, they discuss fully the 
methods of endolaryngeal radium therapy in use. The authors consider contact 
irradiation preferable to the implantation of radium needles, and they have 
developed a new instrument for contact irradiation designed to obviate the many 
disadvantages of the contact instruments in use. The aim of this method is to 
subject the diseased tissue to a crossfire of radium activity by placing radium 
containers on both sides of the vocal fold and parallel to it, in such a way that the 
rays are as near as possible to the diseased cord and as far as possible from the 
heaithy cord and the cartilaginous tissue; finally, the fastening of the containers 
is secured without interfering with breathing. The instrument, illustrations 
which appear in the article, consists of a long metal holder with a double clamp 
at the end fitted with two half open troughs into which are inserted two radium 
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containers. Each of these holds 30 mg. of radium, filtered with platinum and 
brass and is 19 mm. long and from 3 to 4 mm. wide. The instrument is introduced 
into the larynx so that the radium containers are parallel to the vocal cords, on 
lying against the upper and one against the lower surface. They are fixed in this 
position by a screw adjustment on the handle which controls the clamps. This 
instrument was first used in suspension laryngoscopy, but as this permitted onl) 
short treatments and beta rays had to be used, a new instrument was fashioned 
of a pliable copper tube so curved that it can be introduced by mirror contro! 
and adjusted to the vocal cords as described. The stem leads out of the mouth 
The instrument can be left in the larynx for from one and one-half to two hours 
without particular distress to the patient, permitting an effective treatment of th 
carcinoma with gamma rays. Bnerca’s Aasousae. 


Nose 


RHINOGENOUS RETROBULBAR Optic Neuritis. E. P. Porcer, Arch. de oftal., 

Buenos Aires 6:276 (May) 1931. 

The author presents a review of the clinical features of acute and chroni 
retrobulbar optic neuritis and of different etiologic factors. He mentions cases 
originating from lesions of the sphenoidal sinus, and stresses the benefit obtained 
by Wright, Sluder, Segura and others by opening the sphenoidal sinus, even 
when no manifest lesion was present (vacuum sinusitis). He reports an acute case 
affecting the left eye without any etiologic antecedents. Visual acuity was reduced 
to 1/20, with a central scotoma and concentric contraction of the visual field 
Examination of the nose showed septal deviation and swelling of the nasal mucous 
membrane. Roentgen examination revealed a large sphenoidal sinus surrounding 
the sella turcica. On opening the sinus by the endoseptal route, Segura found 
swelling and edema of the mucous lining of the sinus. Rapid improvement 
followed. C. E. Fixnray [Arcu. Ornru.] 


CLINICAL SIGNIFICANCE OF Muck’s PATHOLOGIC NASAL REFLEX PHENOMENON 
M. P. Mesrin, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 129:317 (Aug. 18 
1931. 

A review of the literature on the pathologic nasal reflex phenomenon that 
was first described by Muck in 1924 proved to Mesrin that the opinions con- 
cerning the significance of this phenomenon, which is also frequently referred 
to as the “epinephrine probe test” or as the “white streak sign,” differ greatly 
He therefore investigated the nature and the clinical significance of the epinephrine 
probe test in 480 persons. His observations are summed up as follows: 1. The 
pathologic nasal reflex phenomenon can be produced in from 10 to 30 per cent 
of healthy persons, and also in persons in whom the nasal septum is bent, or in 
whom the accessory nasal cavities or the external or internal ear are diseased 
2. In inflammatory diseases of the tonsils and of the larynx, as well as in opera- 
tive interventions on the tonsils, the symptom of the white streak sign is moré 
frequently observed, which is probably the result of the irritation of the cervical 
portion of the sympathicus. 3. The stimulation going out from the brain doubt- 
lessly influences the tonus of the vessels of the nasal conchae. 4. These stimula- 
tions do increase the tonus not only of the sympathicus, but of the parasympathicus, 
and also inhibit the one or the other section of the autonomic nervous system 
5. The practical significance of Muck’s epinephrine probe test is not great, and 
it has only a certain theoretic interest. 6. Muck’s test belongs to the group of 
dermographic reactions in which the vasomotor manifestations following the 
mechanical irritation of the nasal mucous membrane do not differ from the 
dermographic reactions of the skin. 7. The outcome of the test is influenced not 
only by the condition of the sympathicus but to a certain extent by the independent 
tonus (autotonus) of the walls of the nasal vessels. 8. The bright red streak 
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can be produced only by an energic mechanical irritation with the probe, which 
completely nullifies its significance as a sign of vagotonic neurosis. 9%. The 
application of epinephrine alone may have a certain significance for the determina- 


tion of the tonus. Rorron’s AnsTeact 


UnusuAL Form OF RELAPSE FOLLOWING Luc-CALDWELL’s OPERATION ON 
MAXILLARY ANTRUM. A. de KLEyN, Monatschr. f. Ohrenh. 65:1324 ( Nov.) 
1931. 


De Kleyn reports his observations on a woman, in whom a bipartition of the 
maxillary antrums developed after a radical operation according to Luc-Caldwell 
In the introduction he points out that the presence of a septum in a maxillary 
sinus is generally a congenital condition, and that the partition may be either 
horizontal or vertical, the latter, which divides the antrum into a medial and 
lateral portion, being the more frequent. In the reported case the partition was 
likewise vertical, but it developed after a radical operation according to Luc- 
Caldwell. The fact that the partition was present in both antrums indicates a 
congenital anomaly, but that it was not congenital, but rather developed after the 
operation is proved by the fact that on the right side the dividing membrare was 
quite close to the lateral nasal wall, so that it could not possibly have been over 


looked during the first radical operation. , 
Epitror’s ABSTRACT 


ATTAINMENTS OF My INTRANASAL SURGICAL THERAPY OF OZENA: FOURTEEN 
YEARS OF OBSERVATION. M. HALLE, Monatschr. f. Ohrenh. 65:1502 ( Dec.) 
1931. 

Preliminary to discussing the attainments of his surgical therapy of ozena, 

Halle describes the technic of his operation and illustrates it with seven drawings 


The operation consists in moving the lateral wall of the nose in its entire extent, 
in a medial direction as close as possible to the septum and trying to bring about 


a fixation in this position by adhesions. After observing the results 
therapy for fourteen years. the author feels he may recommend its use 

in which a conservative therapy has failed, except in cases in which the 

wall has been destroved by previous operation or shows severe defects fron 
disease. If the operation is accomplished without destruction of blood vessels or 
nerves and no bone or mucous membrane is sacrified, it always results in a gr 
improvement and frequently in a cure. The previously withered mu 

branes become moist and perfused with blood. Crust formation disappear 
entirely, as does the characteristic fetor. The sense of smell in cases 

it has been lost is frequently restored. In many cases the operatior 

that no indication of previous ozena remains and only a hyper 

turbinate is visible. In some cases small crusts continue to form 

and milky mucus with a slight odor is discharged, but even i 

patients are rendered practically free from symptoms if 

continued. 


THe RELATION OF ISOLATED RETROBULBAR Optic NEU} 
rIONS OF THE NASAL SrinuseEs. C. BenrR, Miinchen. med. Wel 

(Aug. 14) 1931. 

In 75 per cent of the cases of retrobulbar neuritis seen by the author in the 
eye clinics at Hamburg and Kiel and in the psychiatric clinic in Kiel, an obvious 
cause was not demonstrable. After multiple sclerosis, the causes are intoxication. 
infections of all types, especially syphilis, disease of the blood vessels, hereditary 
optic atrophy (Leber) and tumors of the frontal lobe. 

Because the neuritis in itself is more of a secondary 
lisease, together with the fact that foci of infection may 


ition of the nasal sinuses has been considered 


| 1 
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the sinuses to the optic nerve is detailed. Reports pro and con by other authors 
are considered. Reference is made to the four types of Wilbrand and Saenger. 
\fter a review of the many theories, the author concludes that inflammations of 
the sinuses play no role in retrobulbar atrophy except in cases in which there is 
an obvious retrobulbar infection with exophthalmos. 

L. L. Mayer [Arcu. Opnuru.]. 


SURGERY OF MALIGNANT TUMORS OF ORBIT AND ACCESSORY NASAL CAVITIES 
J. Avpin, Ztschr. f. Hals-, Nasen- u. Ohrenh. 30:174 (Dec. 18) 1931. 


The purpose of Alpin’s article, as stated by him, is to stimulate the interest of 
surgeons in Golowin’s method of combined evisceration of the orbit and the 
accessory nasal cavities. The operation consists essentially in joining the indi- 
vidual nasal sinuses into one large, cup-shaped cavity by chiseling through the 
intervening wall, the simultaneous removal of the malignant growth and finally 
covering the defect with cutaneous muscle flaps of the cheek and forehead. The 
major steps of the operation and the postoperative therapy are outlined. Two 
cases in which this operation was successfully accomplished by the author are 
described. These reports show that even in long-neglected cases in which there 
is a malignant process when the tumor encompasses much more than the orbit, 
operation should be undertaken, so that the lives of at least some of the patients 
may be saved. Because of the radical nature of the operation, one may expect 
a longer freedom from recurrence than with any of the other surgical methods 
used in cases in which there is an extensive malignant process of the orbit and 


accessory nasal cavities. . ’ 
: EpitTor’s ABSTRACT. 


Miscellaneous 


Crert Lip AND PALATE: ITs SURGICAL CORRECTION. ALBERT D. DAvVIs, 
California & West. Med. 35:357 (Nov.) 1931. 


According to the author the aim of operations on the palate should be the 
formation of a firm bony union of the maxillae and premaxillae and a perfect 
union of the soft tissues throughout. The latter should be long enough to close 
the postpharyngeal space, and flexible enough to control the amount of air passing 
through the oronasal communication so as to allow normal respiratory function 
A long flexible palate, capable of perfect function and speech, is desired. When 
the bones are united first, a normal foundation for operations on the lip, nose and 
soft tissue is formed, there is more normal occlusion of teeth, with a resulting 
foundation for orthodontic treatment, and oronasal sinuses are prevented. Follow- 
ing the operation on the bones, closure of the lip should be effected. The operation 
of choice should be one that does not sacrifice lip tissue, that brings the nose 
into normal position and that gives normal shape and contour to both nose and 
lip. To be avoided are: (1) a sacrifice of too much tissue, (2) making the lip too 
long, (3) a lack of central fulness, (4) notches in the lip, (5) scar tissue, (6) tension 
and (7) infection. The technic of the operations is described in some detail. 


Dickey, San Francisco [Am. J. Dis. CurIxp.]. 


METALLIC FOREIGN Bopikgs IN THE BRONCHI AND THEIR SPONTANEOUS 
EXPULSION. TESONE, Rey. de especialid. 6:545 (July) 1931. 


The author cites two cases, in one of which a child of 5 years, and in the 
other a child of 8 years, accidentally swallowed a long bodkin and a piece of 
copper respectively. Roentgenogram disclosed the objects deep in the lungs, and 
removal was thought impossible. Both patients expelled them spontaneously in 
eighteen and fifteen days, respectively. 


SANFORD, Chicago [Am. J. Dis. Curvp.]. 
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UNILATERAL FURRED TONGUE AS SYMPTOM OF TROPHIC DISTURBANCE: RELA- 
TION OF TROPHICITY AND Function. J. Dawipow, Arch. f. Ohren-, Nasen- 


u. Kehlkopfh. 130:157 (Dec. 17) 1931. 


Dawidow defines “normale Trophik,” here translated “normal trophicity,” as 
“that relation between assimilation and dissimilation which affords the biologically 
optimal state of nutrition and the specific structure of the functioning unit.” He 
discusses the influence of the nervous system on trophicity, citing several clinical 
and experimental observations from the literature which show that peripheral 
trophic disturbances can result from injuries to the sympathetic nervous system 
as well as from injuries to the motor nervous mechanism. Contrary to the opinion 
of some authors, he thinks that trophic disturbances can also be caused solely by 
injuries to the sensory nerves. To support this view he reports several clinical 
cases from his own experience in which a lesion of the sensory trigeminal nerve 
resulted in a furred tongue. In four cases division of the trigeminal nerve because 
of neuralgia resulted in unilateral fur of the tongue. In the other two cases, the 
tongue became furred on one side following a bullet injury to the sensory 
trigeminal center in the cortex. The author feels that he has herewith refuted 
the opinion of some writers, that trophic disturbances in passive organs are due t 
injuries of special “trophic fibers” of the sympathetic nervous system and that 
such disturbances cannot be attributed to exclusive injury of the sensory fibers. 
Clinically, these cases are of interest as they show that a furred tongue, if the 
condition is pronounced and lasting, may point to'an organic injury of the sensory 


trigeminal mechanism. a a 
~ ORS 4 SSTRACT. 


\ GRANULOCYTOSIS AND MYELOGENOUS LEUKEMIA IN Two SISTERS INFECTED 
WITH THE SAME MICRO-ORGANISM. ERNstT Wotrr, Folia haemat. 44:38, 
1931. 


Two sisters died, one with signs typical of agranulocytosis, the other with 
those characteristic of aleukemic myelo-adenosis. The fact that in both instances 
Streptococcus hemolyticus was present in the blood and in the tissues led the 
author to the conclusion that agranulocytosis is not a disease sui generis, but is 
reaction to sepsis. He quotes other writers who are of the same opinion. 


B. M. Friep. [Arcu. Patu.] 


CONGENITAL SHORTNESS OF EsorpHAGuS, COMBINED WITH THORACIC STOMACH 
AND WITH CARDIOSPASM. A. BROWN-KELLY, Monatschr. f. Ohrenh. 65: 
1369 (Nov.) 1931. 


Brown-Kelly thinks that congenital shortness of the esophagus would perhaps 
not prove to be as rare as is commonly believed, if the symptoms were better 
known. In describing the symptomatology, he mentions as the most outstanding 
symptom the so-called vomiting, which is largely due to regurgitation. The largest 
portion of the article treats of the methods of examination that are necessary for 
the recognition, especially of roentgenoscopy and of endoscopic examination. I1 
regard to the treatment, the author states that neither a congenitally short 
esophagus nor the resulting thoracal stomach necessitate surgical interventior 
The cardiospasm, however, should be treated by dilation of the cardia 


Epitor’s ABSTRA‘ 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
Regular Meeting, Dec. 7, 1931 


Howarp C. BaLitencer, M.D., President 


Oritis Mepta FottowinG ScarLet Fever. Dr. S. J. PEARLMAN and Dr. S. W 
LENNON. 


A child, aged about 6 years, in whom right-sided otitis media developed following 
scarlet fever, was brought to the hospital with a high temperature (103 F.), a 
positive Kernig sign and rigid neck. A spinal puncture was done. The fluid was 
clear but under somewhat increased pressure; it contained 500 cells and no 
bacteria. A radical mastoidectomy was done a few hours after admissiqn. The 
bone was removed over the tegrhen tympani. The posterior fossa was exposed. 
The lateral sinus was exposed but not opened, and an incision was made in the 
dura of the middle fossa. At the end of four days, during which the child had 
done fairly well, signs of sepsis developed. The temperature was over 104 F. 
Hemoglobin fell to the neighborhood of 50, so it was decided to look at the lateral 
sinus again and tie the jugular vein. The jugular was tied first. There was free 
bleeding from the lateral sinus. A blood transfusion was given. Following that 
time the course was more or less progressive toward recovery. The child was 
shown here less than two weeks after the second operation. 

Of course, this was not a true suppurative meningitis. If it were, the clinical 
course might have been different. It is very difficult to tell early whether such a 
condition will be progressive or fatal. The question arose whether it was wise to 
incise the dura of the middle fossa. If an incision is made in the middle fossa 
and the brain is under tension, there may be cerebral herniation and sloughing. No 
harm came from the incision in our case, and it is practiced by some with good 
results. One can say that given a case of otitis without meningitis, if there are« 
no bacteria in the smear or culture, the prognosis is fairly good, particularly so 
if one removes the original focus. If one finds organisms in the culture, the 
prognosis is not so good. 

Regarding ligation of the jugular, if one knows that the clot extends into the 
jugular, it is probably best to ligate it. One other question is, When should one 
ligate the jugular—before or after opening the sinus? There is a great differenc« 
of opinion. Simply extending the procedure to the neck does not add any risk 
to the patient. With the jugular untied, one may disseminate septic thrumbi 
The question may also arise, How does one know there is not a clot in the bulb: 
One does not know. As a matter of fact, it may not make much differenc« 
There are always a number of places that cannot be controlled, and therefore 


one does the best one can. 


TuMoR oF NASOPHARYNX. Dr. S. J. PEARLMAN and Dr. S. W. LENNON. 


A large tumor developed in the nasopharynx. We took a specimen for biopsy, 
but did not get a satisfactory report. The rapidity of growth, which is only four 
months, speaks for a malignant condition rather than for some less malignant 
tumor such as fibroma. Fibroma is of much slower growth. 
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CARCINOMA OF THE TONGUE. Dr. S. J. PEARLMAN and Dr. S. W. LENNON. 


A carcinoma of the tongue involved the lingual border. This will be treated 
at the county hospital with diathermy, and so removed. The glands on both sides 
of the neck will be removed by block dissection. It might be preferable to use 
radium, but we do not have radium in a large enough quantity. 

One other interesting question is the difference between lympho-epithelioma 
and epidermoid carcinoma. Of all the carcinomas that occur in the oropharynx, 
the nasopharynx or at the base of the tongue or tonsil or at the entrance to the 
larynx, epidermoid carcinoma is the commonest, probably over 70 per cent. 
\mong the others are two especially interesting, namely, transitional cell car- 
cinoma and lymphepithelioma. The interesting thing is that the epidermoid type is 
not nearly as radiosehsitive as the others. Microscopically, in lymphepithelioma 
the nucleus is very- large, clear and vesicular. There is. ‘a small, dark nucleolus 
and sheets of lymphoid cells. We do not know the source of origin of lymph- 
epithelioma, but we do know that these carcinomas are highly radiosensitive. The 
other type of carcinoma that is radiosensitive is the transitional cell carcinoma. 
Here the cells seem to be very much of the same structure as in lymphepithelioma, 
but there are no surrounding lymphoid cells. They, too, have a large nucleus with 
much chromatic material. 


PHARYNGOMEDIASTINAL ApBscEss. Dr. Arice K. HAL. 


This case is reported, first, because it further emphasizes a point to which 
Dr. Fletcher D. Woodward calls attention in the October, 1931, ArcHIVES 01 
OTOLARYNGOLOGY, namely, the value of roentgen examination in the diagnosis of 
pharyngeal abscesses; and secondly, because of the surprising efficacy of a 


simple and conservative surgical procedure. In order to emphasize these points, 
an attempt has been made to eliminate all irrelevant detail. 

Christine S., a Greek child, aged 2% years, was referred for examination in 
March, 1931, by Dr. Pearl Stetler, who had examined her on admission to the 
Women and Children’s Hospital, and made a presumptive diagnosis of right 
peritonsillar abscess. There was a history of an infection of the upper respira 
tory tract of twelve days’ duration, which had become gradually worse. The 
thief symptom was angina, but for three or four days prior to hospitalization 
there had been an associated cough with profuse mucopurulent sputum. The child 
had only recently recovered from a severe attack of whooping cough. She was 
examined a few hours after admission to the hospital. 

On examination the child was noted to be frail, acutely ill and exhausted 
(he temperature was 104 F., pulse rate 140 and respiration 40. She sat with 
head retracted and eyes bulging, and presented the characteristic stridor of laryn- 
geal or tracheal obstruction. There was a slightly livid tint to the skin. T! 
throat presented the typical picture of a right peritonsillar abscess. The retro- 
pharyngeal wall was not displaced anteriorly. Examination of the ear gave 
negative results. Examination of the chest revealed a diffuse bronchitis and signs 


c 


of a beginning bronchopneumonia. 

The right anterior pillar was incised in the usual manner but failed to 
lose pus. 

The following day the unilateral deformity of the throat was 
slightly, but probing the incision again revealed no pus, and there was 
Huctuation or anterior displacement of the posterior pharyngeal wall. In another 
twenty-four hours this right peritonsillar deformity was even more marked, and 


terior pharyr 


it this time a slight softening and anterior displacement of the post 


creased 


geal wall were noted. 

Roentgen examination of the neck and chest revealed a massive infiltration of 
the right lateral pharyngeal and retropharyngeal walls, which apparently extended 
nto the superior mediastinum. There was, in addition, roentgen evidence of diffuse 
ronchopneumonia and a right interlobar pleurisy. (Illustrations were shown.) 
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Considering the extent of this probable abscess, the coexistent pneumonia and 
the critical condition of the patient, it seemed hazardous to attempt the usual 
incision of the pharyngeal wall. There were two alternatives, endoscopic drainag« 
or external operation. Dr. Elmer Hagen, who was called in consultation for an 
opinion regarding endoscopy, suggested first attempting to drain the abscess under 
direct laryngoscopy, having the bronchoscope ready to use if necessary. Thx 
father was very reluctant to permit bronchoscopy unless he could be assured that 
the child would not succumb to the operation. 

The following morning Dr. Stetler suggested that we attempt to aspirate th 
abscess, with the idea of giving temporary relief and in the belief that a demon- 
stration of the pus would secure the father’s consent to subsequent operation. 

Accordingly, a coarse, blunt spinal puncture needle on a large Luer syring« 
was introduced in the right lateral pharyngeal wall just below the lower level of 
the tonsil, with the needle pointing downward and parallel to the trachea. The 
abscess cavity was entered without difficulty, and the syringe quickly filled with 
thick green pus. As there seemed to be no reason for not withdrawing as much 
of this pus as possible, four 1 ounce medicine glasses were filled. Before the 
child left the operating room there was a marked improvement in color and 
respiration, and greatly to our amazement she went on to a slow but fairl) 
uneventful recovery without further surgical intervention. 

The patient was discharged on the nineteenth day in the hospital. She was last 
seen eight months later, Nov. 19, 1931, when she was asked to report for physical 
and roentgen examination to complete the record of the case. At this time ther¢ 
was no complaint of any respiratory trouble. Unfortunately, the roentgenograms 
were a failure because of the resistance of the child. 


DISCUSSION 


Dr. Ottis H. Mactay: This is an interesting case, precisely and accurately 
demonstrated. About all has been said in reference to the anatomy and the case 
itself that can be said. There is an interest in the pathology of cases like this, 
and to me there is a also a personal appeal when I see these little children so 
desperately ill. After looking over the anatomy as shown here, you can follow 
what could happen in such cases and see that an early opening and drainage is 
essential. If not opened, there may occur an extension of the pus downward 
posterior to the esophagus and into the mediastinum, or the pus may extend int 
the pharyngomaxillary fossa or so-called parapharyngeal space. When one knows 
so much can happen, the urge is to take care of the cases as soon as possible, 
but the patients do not come in early, and the abscess itself is not always diagnosed 
early. In the first place, if it is on the posterior wall, there are several coverings 
before one reaches the abscess cavity, and fluctuation is not felt even though pus 
has been present for several days. For instance, there are the pharyngeal mucosa, 
the pharyngeal aponeurosis and buccopharyngeal fascia before this space is reached 
which is filled with loose connective tissue. The incision passes through consid 
erable swelling, and it must be rather deep before the abscess is reached. 

As regards the diagnosis, there are various things that have to be considered, 
such as aneurysm, peritonsillar abscess, tuberculosis of the vertebrae, infection 
of adenoid tissue, etc. Because of the amount of swelling and edema, it is very 
easy to think that the bulging of this area around the tonsil is a peritonsillar 
abscess. I think in cases in which there has been tonsillectomy with some damag« 
to the tissue, so that more or less adhesions form in this area, the pus sometimes 
pockets and simulates very much the peritonsillar abscess. Recently I saw such a 
case in which I did a puncture for peritonsillar abscess. It seems to me wise 
before making a diagnosis of peritonsillar abscess, to make a digital examination 
along the lateral wall. If I had done that, I should have known that it was not 
a peritonsillar abscess but a lateral pharyngeal abscess, as it proved to be. 

The manner of treating these abscesses varies. To me it seems that the patient 
should be flat on the table, not with the head extended. In this particular case ot 
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Dr. Hall’s extension of the head caused considerable pressure on the trachea and 
eliminated respiration. The incision is determined by sight and palpation or by 
palpation alone and made quickly with the suction tube in the mouth. The patient 
is immediately turned face downward over the edge of the table, and a dull forceps 
is used to enlarge the opening if necessary, suction being used constantly. Whether 
this method would have been safe in Dr. Hall’s case, I do not know. However, 
the case under discussion does suggest that in large abscesses of this type the 
opening does not need to be very extensive to give a satisfactory result. We 
probably never reach the lower portion of these abscesses when we operate, but 
with a moderate incision the children recover. 

Dr. J. T. Case: Dr. Hall has an extraordinary collection of slides. In one 
of the films I thought I could make out a fluid level at the esophagus representing 
about one fifth of this cavity. I have not had opportunity of seeing very many 
of these cases of abscess in the roentgen department. This case to me is a very 
striking one, and illustrates the value of the x-rays in diagnosis of retropharyn- 
geal abscess. Dr. Pancoast, Dr. Hay and their associates in Philadelphia have 
gotten out an atlas on the neck in which they have attempted to give the factors 
that represent distance from the anterior border of the cervical column and the 
posterior border of the trachea. Their findings should be of assistance in the 
diagnosis of retropharyngeal pathologic processes. A typical case of retropharyn- 
geal abscess or paravertebral abscess in that region is characterized by a marked 
increase in the distance the trachea is pushed away from the anterior vertebral 
border. 

There are some points of technic in securing the film of a lateral view of the 
neck that might well be worth mentioning. Instead of trying to put the film close 
against the neck, it is better to put it out on the shoulder and put the tube at a 
distance of 60 inches from the patient. This gives a beautiful film of the cervical 
vertebral bodies approximately in their normal size, and includes all seven. If you 
try to place the film against the neck, such a good result cannot be secured. | 
am very much interested in this set of films, in that they show so beautifully the 
extension of this abscess behind the pharynx and into the upper mediastinum 
It is most interesting that so much air could get into an abscess cavity from 
small puncture wound in the posterior wall of the pharynx. 

Dr. Tuomas C. GaLttoway: Dr. Hall and her patient are to be congratulated 
I think there is quite a lesson to be learned from this case. Many general medical 
men and pediatricians have come to regard infections that extend into the 
mediastinum as hopeless. A number of men, notably Furstenberg, have show: 
that that is not so. 

The deep visceral space opens directly into the posterior mediastinum, 
can pass an instrument along this path without obstruction. One may 
bronchoscope into the deep visceral space through the neck and pass 
resistance into the mediastinum for exploration or operation. An inf« 
this space may advance slowly, however, and be walled off in the upper part 
the thorax by exudate and become well localized and then drained 

It was fortunate that this child could be cured by simple aspiration. Most of 
these cases require drainage. Furstenberg reported a high percentage of cures by 
drainage through the neck and the deep visceral space with soft rubber tubes 

He emphasized marked respiratory and cardiac embarrassment as symptoms 
of mediastinal involvement. With marked respiratory difficulty and a pulse that 
increases out of proportion to other findings, the mediastinum must be considered 
We have known of three cases in the last year in which the abscess broke into 
the pleural cavity, and consultation with a laryngologist had not been asked. The 
tact should be emphasized that in these cases drainage can be done either from 
the posterior pharyngeal wall, through the approach of Marchik or down into 
he mediastinum as Furstenberg does, and cure be obtained. 

Dr. E-mer Hacens: When I saw this patient of Dr. Hall it seemed to me 
e child was seriously ill. She appeared to need attention very soon if she were 


live. My plan was to attempt to evacuate the pus by the direct method. | 
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think it is possible to have the head in a position that is about as ideal as one 
can have in such a case. In the Jackson method, the table can be tilted so the 
head is lower than the feet. With the Jackson position, the child is not nearly s 
apt to stop breathing as with the head over the end of the table. I did not carr) 
out that procedure in this case, as the father was loathe to have anything done for 
fear of losing the child. I felt there was much more chance of losing the child 
if we did nothing. I was much surprised when Dr. Hall called me and told me oi 
the successful outcome with such a simple procedure. Personally, I think it is 
safer to have a laryngoscope and bronchoscope and suction machine handy when 
opening such an abscess, even though it is done by a simple method. When the 
type of drainage is done that Dr. Hall employed, it would be comforting to be 
able to have access to the lung in case there was an obstruction. Fortunately 
everything turned out all right, and we feel happy that the child got along so well 

In the matter of diagnosis, I should like to mention a case that occurred a few 
weeks ago. A child of 16 months was brought in with apparently a definite 
picture of retropharyngeal abscess. The history, what little could be obtained 
from the Mexican family, and the findings pointed to a retropharyngeal abscess 
low down. The child was placed on the table, and just when the operator had 
the knife ready to open the abscess, the child stopped breathing, and though laid 
flat, died. Fortunately, a postmortem examination was made. Autopsy showed n 
abscess but a thickening of the tissues at the upper part of the esophagus simulating 
a retropharyngeal tumor. Evidently there had been an acute process that had 
subsided and produced this organized connective tissue tumor of the same shape 
and appearance as a retropharyngeal abscess. It also seems that by extending 
the head, the larynx and tracheal region could be so obstructed as to stop breath 
ing. In addition, it was found that the vagus nerve on one side was so involved 
in this region that it might have been pressed on. The pathologist was not sure 
whether it was pressure on the vagus or obstruction to breathing that caused the 
child’s death. The child’s head and neck were restored to the flexed positior 
immediately, but breathing was not resumed. Such a case brings up the questio1 
of diagnosis, showing how careful one has to be. It also shows that one should 
have available different means of looking into the larynx and trachea in case some- 
thing goes wrong. 

Dr. S. L. SuHaptro: A few points that should be mentioned occur to me 
In the first place, in presenting the anatomy of this region no reference was made 
to a fascial septum between the retropharyngeal space and the pharyngomaxillary 
fossa or parapharyngeal space; this is believed to exist by some anatomists, par- 
ticularly those of the French school. When this septum is present, and clinical 
experience would tend to show that it generally is, it tends to keep even a large 
collection of pus originating in the retropharyngeal space from entering the 
pharyngomaxillary fossa, even though the abscess may descend for a considerab| 
distance; in certain cases, however, in which this septum is absent or weak such 
a collection can spread laterally and become indistinguishable from a pharyngeal 
infection. 

In the differential diagnosis of this case there is one condition that I did not 
hear mentioned—a large clot originating from the erosion of the internal carotid 
or other vessel following a pharyngeal infection or tonsillitis. This grave com 
plication, which I believe was once described by Dr. Galloway, causes a swelling 
of the lateral pharyngeal wall which simulates an abscess, and if opened through 
the mouth without any suspicion of its true nature is usually disastrous. 

I think Dr. Hall is to be congratulated on the happy outcome of her case with 
the simple means employed, but I cannot consider drainage through the pharynx 
as the method of choice in deep infections of the neck or mediastinum. Dr 
Carmack of Indianapolis and Dr. Stout of Philadelphia have shown how anomalous 
the branches of the carotid and the main arteries themselves may be in their 
relationship to the lateral pharyngeal wall. In those cases in which the tonsils 
have been previously removed and the incision can be made through the tonsillar 
fossa into the anterior or prestyloid division of the parapharyngeal space, th 
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danger of wounding one of these vessels is small; but if the incision is to be 
made posterior to the tonsil or its plane, this becomes a factor to be considered. 
My feeling is that in a case of the type under discussion, with the possible exception 
of aspiration as employed by Dr. Hall, the pus can be reached much more saiely 
and certain by an external incision than by one in the pharynx. 

In the external operation there are some cardinal anatomic facts to be borne 
in mind. The guide to the anterior mediastinum is the posterior belly of the 
omohyoid; the guide to the posterior mediastinum, the esophagus. This was 
taught in the Marchik operation by its exponents in Vienna and in this country 
by Glogau a number of years ago. In the approach, externally, to the pharyngo- 
maxillary fossa, the guiding point is the posterior belly of the digastric muscle. If 
pus is not found on incising the superficial layer of the deep cervical fascia, a 
forceps thrust beneath this muscle will, as a rule, drain a lateral pharyngeal 
infection. When exposure of this muscle will probably be required in order to 
reach the abscess, Mosher’s incision is to be recommended. I had occasion to 
try it last summer at the Research Hospital on a parapharyngeal phlegmon follow- 
ing tonsillitis and was surprised how much more easily the posterior belly of the 
digastric muscle could be exposed than with the usual incision along the sterno- 
cleidomastoid. 

Dr. Epwin McGinnis: I have been trying to figure out how simple aspiration 
cured a deep abscess of the neck. I had a case in which the patient had such an 
abscess of the neck. The case terminated fatally, and we were fortunate to be 
able to perform a postmortem examination. We found that the abscess had 
broken into the trachea and was draining out through the trachea. That is the 
way nature has to drain abscesses in this region. The reason there was so 
much air in the abscess cavity is that it comes up from the trachea. I have a 
specimen over at Rush Medical College from a case in which a retropharyngeal 
abscess had broken through the posterior wall of the trachea just above the 
bifurcation and the abscess was draining out through the trachea. 

Dr. AticE K. Hatt: The presence of air in the abscess cavity following 
aspiration is due apparently to the entrance of expiratory (not inspiratory) air, 
according to Dr. Percy Hay, who describes several similar cases in his “Mono- 
graph on the Radiology of the Neck.” There was probably enough necrosis 
about the needle puncture to permit the entrance of air. 

With regard to the case cited by Dr. Hagens, I discussed with Dr. Ivy the 
question of sudden death due to vagus pressure, and he stated that this was 
possible, especially if there was, in addition, involvement of the stellate ganglion 
He further stated that in this case respiratory failure probably preceded cardia 
failure. 

The mention of otitis media in the differential diagnosis of pharyngeal abscess 
reminds me of an interesting article by Dr. Pearlman, which appeared in the 
Annals of Otology, Rhinology and Laryngology in 1930, on otogenic retro- 
pharyngeal abscess. The statistics in this article were particularly interesting. In 
a series of over 30,000 cases in a Toronto hospital, and 10,000 cases in the Sarah 
Morris Hospital of Chicago, the average percentage of retropharyngeal abscesses 
was 0.2 per cent, so apparently the condition is not so common. 


SomE NASAL DEFORMITIES AND THEIR CORRECTION. Dr. SAMUEL SALINGER 


Certain irregularities of the nasal contour could well be left alone were it not 
for the mental state that so frequently accompanies them. Once a person becomes 
self-conscious over a deviation from what he considers normal, it proves frequently 
to be a hindrance to his activities and may hamper him seriously in the proper 
application of his talents, whatever they may be. For these persons, if it is 
possible to outline definitely a deformity so that the patient understands that 


+¢ 


alone, and no other blemish, is at fault, then one may expect relief from the 
mental status with the correction of the nasal deformity. Such cases require a 
clear understanding between the physician and patient as to what is going to be 
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done and what the result will be before any work is undertaken. It must be 
understood that the alteration of the shape of a nose can only moderately affect 
the symmetry of the other facial points. Therefore the patient must not expect 
total alteration of the physiognomy when only one of its features is in question. 

In the more marked deformities, there can be no question as to the advisability 
of their correction, for they may not only be unsightly but may also interfere 
with the normal nasal function. We therefore find in analyzing the subject that 
rhinoplasty has its field of usefulness; that it is unquestionably indicated in a 
variety of conditions, and that proper employment may not only contribute to the 
patient’s comfort and physiologic utility but can also add immeasurably to his 
comfort and happiness. 

The technic of the various procedures under discussion has been rather 
thoroughly elaborated on in the works of Joseph, Sheehan, Gillies, Blair and 
others, and with but a few modifications are rather universally followed. The 
objective is to accomplish the change in the shape of the nose with as little 
trauma and external scarring as possible. Differences that have been noted are 
chiefly in the type of instruments used and in the appliances for the after-care in 
such cases as may require them. There is also still a resistance on the part of 
many men to accept ivory as an implant material in preference to cartilage 
because of its being a foreign body and because of a lack of experience in its use. 
This item was elaborated on more in detail in a previous article and will not be 
dilated on at this time. We are still of the opinion that proper selection of cases, 
careful preparation of the ivory and adequate technic will yield success in 90 
per cent of all cases. 

(Illustrations demonstrated the usual types of deformities that one is likely to 
encounter, and the technic employed was explained briefly.) 


IMPLANTS IN NASAL DEFORMITIES: History AND Uses. Dr. Harry L. 
POLLOCK. 


All authors up to the beginning of the present century employed homogeneous 
substances, namely, bone and cartilage, in plastic surgery on the nose, while 
heterogeneous substances such as gold, silver, vulcanite, etc., were employed only 
in cranioplasty. Since the beginning of the twentieth century three types of 
heterogeneous materials have been employed by surgeons in nasal plastic surgery, 
namely, paraffin, celluloid and ivory. R. Gersuny in Zietschrift fur Ohrenheilkunde, 
in 1900, published a paper describing the use of petrolatum. He tells of a 
patient whose testicle he was obliged to remove because of tuberculosis. The 
man returned to him a year later seeking his help in order to avoid ridicule t 
which his call to army service would subject him. Gersuny injected petrolatum 
into the scrotum with a perfect cosmetic result. Later, he used petrolatum in 
cases of cleft palate by injecting it into the uvula and posterior pharyngeal wall. 
In cases of saddle-nose, he used it successfully, and highly recommended this 
method. Following Gersuny’s article, paraffin was substituted for petrolatum and 
was employed very extensively until the evil-after-effects became known, when it 
was discontinued by all ethical surgeons. We have all seen some of the bad 
results from its use. Dr. Joseph C. Beck, in his contribution on plastic surgery 
to Loeb’s “Operative Surgery of the Nose, Throat and Ear” has enumerated 
twenty-two complications following its use. There is no question that all these 
difficulties and dangers are authentic, and every one may occur in the practice 
of a plastic surgeon who uses paraffin to a great degree. Another danger not 
specifically enumerated is the formation of a paraffinoma, which we class as 
malignant, but not in the sense of a carcinoma or sarcoma. There is a gradual 
infiltration of connective tissue into adjacent structures, as for instance, when 
injected subcutaneously for a depressed saddle-nose, the paraffinoma attacks the 
orbital cavity and may cause serious injury to these structures. 

Celluloid has been used but little, for in practically every case it has sloughed 
out. 
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Ivory has been used by European surgeons for a number of years, but it is 
only comparatively recently that its use has been employed in America as a 
framework in plastic surgery about the face. sone and cartilage have been 
employed almost universally, the bone being obtained from either the tibia, rib or 
finger and the cartilage from the costal cartilage, the ear or occasionally from 
the nasal septum. From my personal experience I consider ivory preferable t 
either bone or cartilage. My experience has been that a single implant gives 
better results than when numerous pieces are used. When using ivory, it is 
possible to measure the size that is needed with a great deal of accuracy, though 
should it prove too large at the time of operation it may then and there be 
reduced to the desired size. I always have many pieces sterilized ready for use, 
and it is an easy matter to select the required one. The edges of the bone trans- 
plants are often rough and sharp, sometimes causing them to penetrate the over- 
lying skin. This complication does not occur with the use of ivory as its edges 
can be made as smooth and round as desired. Ivory, unlike bone or cartilage, 
can be boiled and put through the strongest disinfectants without affecting its 
usefulness. There is little or no chance of the ivory implants being absorbed. 

The disadvantages of ivory are twofold. First, it is a foreign material and 
does not grow or live like bone or cartilage and become an integral part of the 
hody. It has been shown that it eventually becomes encapsulated by a firm, 
fibrous capsule just as other foreign bodies, such as bullets, pieces of steel, etc., do 
. Owing to the fact that it does not become an integral part of the body there is 
a greater likelihood of its becoming displaced, which condition has been occa- 
sionally observed. At present I perforate the ivory implants with the hope that 
the connective tissue will grow through the small openings, holding them firmly 
in position. Second, the danger of the implant sloughing out must be con- 
sidered. It is now over seven years since I first began to use ivory implants 
almost exclusively, and thus far none has sloughed out except in those cases 
in which primary infection occurred. 


DISCUSSION ON PAPERS OF DR. SALINGER AND DR. POLLOCK 


Dr. JosepH C. Beck: The pictures that Dr. Salinger and Dr. Pollock 
showed are of great importance in the study of implants. I had a great teacher in 
plastic surgery, Nicholas Senn. Today we are talking mostly of cosmetic work 
[ kept away from corrections such as have been done here tonight until after 
the war. In the earlier days the general opinion was that cosmetic surgery 
belonged in the realm of quackery. It was not until Vilray Blair began to show 
that we could do this work and that by refusal we were driving patients into the 
hands of the quacks that we really began to practice cosmetic surgery. Large 
numbers of persons have sought aid through cosmetic surgery, and this has 
caused a great many ambitious surgeons to undertake the work. There have 
been many failures because the man who is not skilled will get a poor result, 
while the man who does practice plastic surgery all the time will succeed. This 
is shown in Dr. Salinger’s cases, and I want to congratulate him. I am sure 
that if Dr. Pollock would show some of the actual photographs it would be the 
same. In the hands of the men who have learned to do this work, the results 
are excellent. Many of these patients are neurotic. The men who do this work 
are annoyed with them because after the correction is made, which the surgeon 
may think is perfect, the patient may want it changed. 

Speaking of ivory implants as a selected material, I have used all types of 
material. Ivory is certainly all that Dr. Pollock said. One reason why it causes 
trouble is that it is a foreign body. There are certain persons who will react 
poorly to any kind of foreign body. The points Dr. Pollock brought out regarding 
it are very good. 

I want to emphasize a point made by Dr. Salinger, that the best time t 
correct a primary fracture is when the patient is brought in after the accident 
If it is allowed to go on without reduction, it is much more difficult to manage 
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There is one important fact that must be mentioned in connection with cos- 
metic and plastic surgery, and that is that your impression of what you think 
should be done and the patient's idea of what he wants in the way of a nose are 
often very different. It has been my custom to make a plaster cast and a wax 
cast. Then I operate on the wax cast and let the patient see the result before 
undertaking the operation. 

Dr. Epwin McGrnnis: I have tried some of Dr. Pollock’s and Dr. Beck's 
schemes for widening the nasal septum in atrophic rhinitis. In one case in which 
[ operated healing occurred without infection, and the bone transplanted was 
taken from the patient's tibia. I followed that case through to the bitter en 
and was disappointed to find that within eight months all the implanted bone hac 
been absorbed. In some other cases I have tried cartilage which lasted a little 


] 
! 
] 
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longer, but ultimately this was all absorbed, leaving only a thin septum, so | 
was glad to hear Dr. Pollock say that the ivory implants had remained in for 
six or seven years. 

Dr. Salinger’s beautiful pictures and his succinct description bring to mind a 
very nice experience I had in New York at one of the early meetings of the 
American College of Surgeons. I visited the clinic of Dr. Tieck and saw about 
twenty patients he had operated on within the last three or four years, and the 
end-results were excellent. I went back there two or three times to see him 
work and came home very enthusiastic. One has to use a great deal of care in’ 
corrective nasal surgery, especially in taking out the triangular piece of cartilage 
from the lower end of the septum. If too much is taken out, the tip of the nose 
drops. Then again, in some of these cases in which the nose is shortened, the 
lip has to be lengthened. 

I want to emphasize again what Dr. Salinger and Dr. Beck have just said, 
namely: That when there is a fracture of the nose it should be corrected as soon 
as possible after the accident. I saw a neglected case about a month ago in a little 
child. The doctor who had first seen the case had advised waiting for the 
swelling to subside. This delay allowed a good deal of scar tissue to form 
between the factured ends, and the end-result was not good. 

Dr. SAMUEL SALINGER: I want to utter a word of caution about the use of 
the rasp for reducing humps. The rasp should be used very sparingly. Do not 
attempt to rasp off a large hump, because you are likely to get a severe reaction 
with regeneration of new bone, so that the new hump may be as large as the 
one removed and certainly broader. Most of the cases in which I have seen the 
development of new bone followed the excessive use of the rasp. 

In preparing ivory for implants, one has to remember several important points 
First, you have to fit the ivory to a plaster model of the patient’s nose. If your 
ivory implant fits on the model, it will fit in the nose. The ivory must be 
smooth and have no sharp projecting edges. When the implant is introduced, 
there should never be any tension. If the skin or mucous membrane is under 
undue tension, the ivory may wear its way through. I have had no experience 
with ivory in the septum. I have had several cases in which ivory extruded 
through the nose and came out through the mucous membrane. For that reason 
we introduce the ivory through a columnar incision rather than through a mucous 
membrane incision. 

Dr. Harry L. Potrock: I started out using cartilage and had the same 
experience as Dr. McGinnis. Now I use nothing but ivory. The transplants do 
slough occasionally; I should say that about one in eight or nine cases of ozena 
sloughs out. We always make a plaster and wax model such as Dr. Beck 
described, fit the ivory to the model, and we never have any trouble. 
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THe ANATOMY OF THE PARANASAL SINUSES IN CHILDREN. Dr. J. Parsons 

SCHAEFFER. 

There is not much that is new to present. It is well to have facts that are 
not entirely new presented at meetings in order that no confusion may arise. There 
is such a vast amount of material available on this subject that it is difficult to 
select the most important items. The accessory sinuses are old, phylogenetically. 
They appear as early as the ninetieth day in the fetus. It has been frequently 
stated that the sphenoid sinus does not appear until near the age of puberty. All 
the sinuses begin to appear about the hundredth day of fetal life and then expand 
At birth the ethmoid sinus is of clinical value, the sphenoid sinus may be as large 
as a pea and, while the frontal sinus as such is not in position, the antrums are 
already present. At this time, there is a tendency, so far as the meatuses are 
concerned, toward expansion of the nasal fossae for extension of the olfactory 
area. This function being almost lost in man, considerable may be learned from 
the study of the olfactory physiology in lower animals. The entire paranasal sinus 
series are ontogenetically ethmoid cells; all are outgrowths of the ethmoid cells, 
and communicate in the adult with the ethmoid field. The anatomic, embryologic 
and grosser morphologic facts have been fairly well established in the United 
States. They have almost reached finality. In the way of physiology, much is 
to be learned. In 1907, working on sheep, I desired to watch ciliary action. I 
found the olfactory area without motility, and that all motion occurred toward 
the pharynx. Other workers have recently found that higher anthropoids, even 
under general anesthesia, maintain ciliary motion. These studies are in the 
direction that future work on the sinuses should take. 

Looking at the early ethmoid field, one notices in the mesenchyma areas in 
which cartilage and, iater, bone appear in the cell matrix, and one observes that 
the cartilage bears a certain relation to the mucosa. If the general mass is 
tumefied and highly vascular, one may wonder if the child will not react differ- 
ently. There is no frank symptomatology in early childhood. One needs t 
know more about the evagination of these sacs, which are so important develop- 
mentally. In the seventh, eighth and ninth years, the maxillary sinus does not 
go out into the lateral reaches of the maxilla and the frontal sinus is not extensive 
These sinuses are of early importance, but one must look for a different symp- 
tomatology in early childhood. 

In examinations of the primitive nasal fossa, no entoderm is found forward in 
this position in the embryo. Soon the development of the future nares is sug- 
gested by the appearance of slight depressions, the olfactory pits, one on each 
side of the frontonasal process. At this time there is no evidence of the sinuses 
except a bulge that represents the future turbinate, a proliferation of the 
nesenchyma containing only soft tissue. Later on the inferior turbinate becomes 
well established, and high up appears the first evidence of an ethmoturbinal struc- 
ture. Then the middle nasal meatus, from which the nasal sinuses later develop, 
may be observed in the precartilage stage. The hard palate is completed well for- 
vard, and by the fiftieth day the ethmoid field is well differentiated and the conchae 

ve developed. The secondary conchae appear, with the meati which later become 
nuses. Cross-section of the 49 day fetus shows the precartilage stage almost 
inning into the cartilaginous period, with further differentiation. By the one 
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hundred and tenth day, the secondary conchae are definitely present as well as 
the bullae. The maxillary sinus is a conspicuous structure and is in relatio1 
with the inferior meatus. The ethmoid infundibulum is blind anteriorly, and has 
often been erroneously labeled the maxillary sinus. These secondary furrows ar« 
often confused. At the one hundred and twentieth day the point of evagination oi 
the ethmoid infundibulum is seen. The floor ‘of the infundibulum extends out 
ward to become the maxillary sinus. Sometimes the early pouching is double 
which may lead to a double maxillary sinus, each cavity having its own ostium int 
the ethmoid infundibulum. I have seen several cases of double maxillary sinus 
each with its own ostium. <A posterior ethmoid cell extending downward int 
the maxilla is frequently found; it simulates a double maxillary sinus, but 
genetically it is not. These are common, and their reason for existing may be 
demonstrated in the embryo. 

In children, the maxillary sinus is narrow from side to side; this is important 
clinically since in puncturing the sinus it is relatively easy to enter the orbit. U; 
to the second year the maxillary sinus is medial to the infra-orbital nerve. |: 
the adult one finds wide infra-orbital contact and palatal contact. Passage into 
the orbit on puncture is now almost unthinkable. In the 7 year old child the 
maxillary sinus has gone to the level of the floor of the nose; it is somewhat 
widened, and its contact with the lateral nasal wall is more extensive. The ethmoid 
cells are now conspicuous. At 8 years, the sphenoid sinus is large, but shows no 
lateral growth. The ethmoid labyrinth has developed, and the frontal sinus ha 
grown well above the nasion, but no wide recesses have appeared. At this tim 
all the sinuses are very regular. 

The relation of the milk teeth to the rudimentary maxillary sinus suggests th« 
reason for the lodging of the posterior teeth so that they never eruct. The 
measurements of the maxillary sinus increase from birth to the twelfth vear. 

In the 6 or 7 month fetus an open lateral recess of the middle meatus is noticed, 
and here are found the frontal furrows which are the progenitors of the anterior 
ethmoid cells and the frontal sinus. At 7 months the differentiation continues 
The frontal recess as a whole moves toward the frontal region. There may be 
three frontal sinuses because three ethmoid cells have grown into the frontal bone, 
owing to either unusual vascularity or heredity. In a study of 800 cases, 8 per 
cent showed a straight nasofrontal duct because it was continuous with the ethmoid 
infundibulum. 

From the roentgenographic point of view, the anterior ethmoid labyrinth must 
be considered with the frontal sinus for the first few months after birth. Ther: 
is some doubt whether complete absence of the frontal sinus ever occurs. Perhaps 
the condition exists in rare instances. There is a gradual growth of ethmoid cells 
from birth to 14 years of age. The 16 month infant shows a differentiation int 
posterior, middle and anterior ethmoid groups. At this time the sphenoid sinus 
has not yet invaded the bony bulk, but at 18 months the bones of Bertin are 
developing, and at 5 years they are still free, but have approached their permanent 
shape of hollow cones. The hollowing out of the body of the sphenoid now begins 
and at 7 years the sphenoid sinus is expanding. In the adult the sphenoid sinus 
has extended to the greater wing of the sphenoid and bears important relations t 
the internal carotid artery, optic nerve and other structures. At 9 years of ag« 
the sphenoid sinus has almost reached the adult phase, except for the expansio 
into the lateral structures. Ethmoid cells in turbinates are merely the outgrowths 
of furrows. 

Ciliated epithelium occurs in the nasal fossae about the fourth month, and b 
the fifth month is general. Glands are more numerous at the ostia of the maxillar 
sinuses than anywhere else. In the maxillary sinus of the dog there are cells 
which are probably associated with olfaction. Some cells found in the antra 
mucous membrane are believed to deal with dynamics. Cryptlike depressions 
goblet cells and more deeply placed glands are all characteristic of antral mucosa 
The mucosa of the frontal sinus shows no differentiation: there are no glands and 
few blood vessels. There is a striking contrast between the mucosa of th 
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maxillary and other accessory sinuses and the turbinal mucosa. Many glands 
are present in the turbinal mucosa, while few glands are present in the sinus 
mucosa. 
DISCUSSION 

Dr. S. R. SKILLERN: The hiatus semilunaris ends blindly in an anterior 
ethmoid cell and not in the frontal sinus. It is contiguous but not continuous with 
the frontal sinus. The probe must be bent into a U shape and lifted forward and 
upward into the frontal sinus. I have one specimen that shows a double maxillary 
sinus. A supra-orbital ethmoid cell is frequently found, and by going through 
this at operation one may get into orbital fat or other ethmoid cells. The 
spheno-ethmoid cell described is a most common finding at operation. A great 
many ocular conditions attributed to infection of the sphenoid sinus are due to 
infection of the posterior ethmoid cells. I would not hesitate to open any normal 
sphenoid sinus, as no resultant harm would follow. 


SINUSITIS IN CHILDREN. Dr. WARREN B. Davis. 


From earliest infancy, paranasal pneumatization is sufficient to make sinusitis 
a condition not only to be considered clinically in cases with readily demonstrable 
infections, but also to be investigated in many cases with obscure symptoms and 
uncertain etiology. Sinusitis continues to be an interesting and facinating field 
for investigation because the anatomy of the areas shows much variation, the 
symptomatology is inconstant and often misleading in diagnosis, and the selection 
of plans of treatment calls for exercise of the soundest judgment and experience in 
determining the nonsurgical measures to be used or, if surgical measures are also 
indicated, the type and extent of the necessary operative procedures 

In the average cases all of the sinuses have assumed their approximate adult 
type of outline by the fourteenth year, though their ultimate maximum dimensions 
have not been reached. Any condition that interferes with free nasal ventilation 
and drainage acts as a predisposing factor in infections of the sinuses. Among 
the causes most frequently encountered are a hypertrophic nasal and pharyngeal 
mucosa resulting from enlarged infected tonsils and adenoids, a pale boggy mucosa 
associated with allergic conditions, enlarged or malformed turbinates, septal devia- 
tions, ridges or spurs, cleft-palate, atresia of the nares, traumatic deformities of the 
nose, transient swellings from trauma, foreign body in the nasal passages and 
obstructing tumors. Among general predisposing causes are endocrine disorders 
metabolic disturbances and a lowered resistance from unbalanced or deficient diets 
Not infrequently infections of the sinuses develop as complications or as sequelae ot 
icute colds, tonsillitis, measles, scarlet fever, whooping cough, pneumonia and 
ore rarely, diphtheria. Lack of sunshine, unfavorable climatic conditions—espe 
ially excessive dampness and sudden changes in temperature—swimming 

ing are etiologic factors in other cases. There is scarcely another area, with the 


ossible exception of the tonsils, in which infection is known to produce such a 


de range of symptoms, complications and sequelae. To enumerate some 
nditions in which infection of the sinuses must be considered i 
ate the primary underlying cause, the following list is believed 
e for clinical purposes: acute or chronic pharyngitis with con; 


vnward from the nasopharynx along the posterior faucial pill 
the lymphoid follicles in the posterior pharyngeal wall, subm: 
rvical adenitis, frequent colds, recurring epistaxis, otitis 

njunctivitis, orbital cellulitis, orbital abscess, optic neuritis 


ithout a demonstrable intrathoracic cause, acute or chroni 


sis, enlarged peribronchial lymph nodes, peribronchial thickening, nontuberculous 
onary infiltration, anemia, anorexia, malnutrition, asthma, myocarditis, chorea 


ute rheumatic fever, arthritis, recurring fever of unknown origin, nephritis 
elitis, meningitis, cavernous sinus thrombosis and abscess ot tl 


hrain 
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The diagnosis of sinusitis undoubtedly is made more frequently now than during 
previous years, but it is probable that the apparent increase in the number oi 
cases is due to more careful diagnosis, by both pediatricians and rhinologists, rather 
than to an actual increase in the relative frequency of the infection. In this 
series, the predominating infections have been located in the different sinuses of 
children, in descending order of frequency, as follows: in the ethmoid, maxillary, 
sphenoid and frontal sinuses. Ethmoid infections often occur alone. Maxillary 
infections are nearly always secondary to ethmoid infections, but may sometimes 
persist alone after the ethmoiditis has subsided. In patients under 14 years of age 
maxillary sinusitis of dental origin has not been encountered. Sphenoid infection 
in children always accompanies a posterior ethmoiditis, the ethmoiditis most 
probably being the primary infection. Frontal infections in childhood are always 
secondary to anterior ethmoiditis and are treated like ethmoid infections. No 
cases of frontal sinusitis in patients under 14 years of age have been seen in which 
radical operative measures were felt to be necessary. 

While the majority of sinus infections in children occur between the fourtl 
and ninth years, definite virulent infections are not infrequently found in infants 
\ case of suppurative maxillary sinusitis in an infant 13 days old presented bony 
destruction, which had been so rapid that spontaneous perforation of the anterior 
maxillary wall had already occurred. Death resulted on the nineteenth day fron 
pyemia, multiple metastatic abscesses and septic pneumonia. In another infant, 6 
weeks of age, an ethmoiditis developed which resulted in death two weeks later 
from an orbital abscess and meningitis. 

A review of the literature shows increasing stress on diet and allergic states in 
relation to infection of the sinuses. In diagnosis, attention must be given to a 
careful history, including familial tendencies. The examination must be thorough 
Supra-orbital pain and headache may occur, but not as frequently as in adults 
Transillumination is of some diagnostic value, but is not as reliable as in adults 
Roentgen films are indispensable in making an accurate and complete diagnosis 
Bacteriologically the infections are usually of a mixed type, and any of th 
organisms frequenting the upper respiratory areas may be found. Pneumococci 
and streptococci usually predominate. 

Treatment is more difficult in children than in adults and requires bot! 
experience and patience. The best results have been obtained by the following 
routine: i. Regulation of the diet and correction of nutritional disturbances as 
far as possible. Many cases require cooperation with a good pediatrician. 2. In 
the presence of an allergic state, an attempt to identify the allergen and t 
eliminate its contact if possible, or else to increase immunity to it. 3. Interna 
medication. In acute cases, small doses of atropine sulphate at from three to 
six hour intervals are given, while in older children ephedrine sulphate is some 
times used instead of atropine. Calcium, with small doses of parathyroid extract 
Collip often is beneficial. Cod liver oil is given once or twice daily. In subacute or 
chronic cases ferrous iodide is used. Vaccines are valuable aids in many cases 
4. Local treatment. Mildly astringent oil solutions alternating with mild silver 
protein, 10 per cent, are preferred. Solutions of ephedrine sometimes cause irrita 
tion or even superficial ulceration when used liberally. 5. Conservative surgical 
procedures. An endeavor is made to secure ventilation and drainage with th 
least possible trauma and destruction of intranasal structures. 6. Removal « 
polypoid tissue if it persists in the ethmoid area after nonsurgical treatment 
also removal of the anterior portion of the middle turbinate. 7. Removal of a 
enlarged middle turbinate. Many maxillary infections clear up after this pr 
cedure. 8. Drainage of orbital abscesses. Owing to extension from ethmoid infe: 
tion, orbital abscesses frequently form between the lamina papyracea and _ its 
relatively thick layer of fibroperiosteal covering. The accumulating pus causes 
separation of this covering from the bone and, associated with the surrounding 
cellulitis and edema, causes lateral and anterior displacement of the orbital stru 
tures. Drainage of such abscesses through the anterior ethmoid area is most 
satisfactory. The middle turbinate, the anterior ethmoid cells and a part of tl 
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lamina papyracea are removed. In this series of cases there has been an associated 
suppurative maxillary sinusitis. Thus a naso-antral opening is made beneath the 
lower turbinate at the same time. A supplementary external incision into the 
orbit is seldom necessary, but if it is believed that the purulent exudate has 
extended beyond the fibroperiosteal layer, an incision is made along the upper 
medial orbital wall and a small drain inserted. After any operation on the sinuses, 
continuation of postoperative treatments until the areas are completely healed is 
important, since synechiae form more readily in children than in adults. 


DISCUSSION 


Dr. Puitiep Stout: For years I have been interested in a point that Dr 
Davis mentioned. Frequently one sees dehiscences in the orbital wall and in 
proximity to the ethmoid cells. These make one wonder whether orbital abscess is 
not more frequent than is realized. There are no lymphatics in the orbit, and 
drainage in this field is nasalward. At the posterior portion of the nasopharynx 
it is possible to get into the lymphatics and inject substances into them. 

Dr. Kart M. Houser: 1 should like to ask Dr. Davis how he gets a 
dissemination of colloidal silver solutions without the use of constrictors. My 
experience has been that a puddle of the colloidal silver forms if constriction is 
not obtained first. Such constricting agents as ephedrine or weak solutions of 
epinephrine are usually employed. I have not felt that reactions occurred, nor 
have I seen the ulceration mentioned. I saw a small child confined to his home by 
scarlet fever. Thirty-six hours before there had been complete closure of the eve 
with chemosis and fixation of the orb. Bronchitis made the prognosis poor. A 
10 per cent solution of cocaine was used with epinephrine, and some space appeared 
between the middle turbinate and the septum. A rubber tube was inserted and 
every fifteen minutes a quarter pipet of ephedrine sulphate was introduced into the 
tube. The following day there was excellent drainage from the nose and sub 
sidence of the swelling. In another twenty-four hours the child could open his 
eyelids and the chemosis was almost gone. 

Dr. H. A. Scuatz: Sinus trouble always begins in infancy, but there may 
be remissions. The hereditary factor is important. Accessory ostia result from 
expansion from the ethmoid area, with penetration of the surrounding bony stru 
tures. The process may be likened to the bursting of bubbles; one sinus is formed 
instead of two. The ostium always forms in the thinnest portion of the bony wall 

Dr. James A. Basspitt: I should like to have the question of interference with 
he drum considered. In later life is there any effect on hearing? When radical 
and sphenoid operations have been performed, has any diminution of olfactory 
function been observed in children? 

Dr. WARREN Davis: Dr. Stout mentioned the use of suction. I do not use 
suction. I think that the removal of exudate by a pipet is sufficient. Suction by 
1 stronger apparatus often produces a degree of congestion that offsets our 
intention in using it. In adults we frequently use it to produce artificial hyperemia, 
but results are not favorable in acute conditions. In answering Dr. Houser’s 
uestion, I may say that we give internal doses of atropine. With ephedrine given 

* mouth a longer action is obtained, and doses of 4.999 grain (0.001 Gm.) may 
be used in infants. Locally the favorite solution is one of cocaine 1 grain and 
imphor 1 grain in liquid petrolatum; this mixture keeps the opening free for a 
longer interval. There has been no objection thus far to a weak solution of 
phedrine, but from the number of cases that I have seen in recent months in 
hich it was used by the patient on his own responsibility, this has become a 
pernicious custom. In reply to Dr. Schatz, I believe that a careful history, espe- 


ially of allergic factors and definite familial tendencies, is most important 
Vhether all disease of the sinuses begins in childhood is difficult to say. Remarks 


the developmental questions have been demonstrated by Dr. Schaeffer. | 
ive never seen a case in which the bubble fusion effect has occurred. When 
* 





662 ARCHIVES OF OTOLARYNGOLOGY 


double maxillary sinuses occur, there is no opening in the intermaxillary septum 
except as it may occur pathologically. In the field in which we operate we < 
not come into the area of olfactory function. 


LyMpPHATIC DRAINAGE FROM THE MAXILLARY SriNusEs. Dr. G. E. PFAHLER. 


I have had an unusual experience and one to which I can find no reference in 
the literature. A man, aged 32, had had pain throughout the body for eight years 
For three months he had noticed large lymph nodes in the neck and other parts 
of the body, and there had been pains in the neck. These symptoms led to a 
search for foci of infection. In his home city: in West Virginia, iodized poppy 
seed oil 40 per cent had been injected into the maxillary sinus. Operation had been 
suggested but refused. A lymph node was removed from the groin and pronounced 
lymphosarcoma. Clinically, the case did not resemble lymphosarcoma. A review 
of the case by Dr. Case showed general inflammatory changes. There were a 
residual tonsillar tab and lymphangitis in the pharynx, but no other obvious 
lesions. The man recovered in two months and has been well since. In reexam- 
ination of the maxillary sinus, patches of iodized oil were found extending from the 
zygoma into the retropharyngeal space and as far as the subclavian vein. A few 
days later plates showed deposits extending along what were taken for lymphatic 
channels; they were clearly shown at the entrance to the thorax and from there 
were traced into the thoracic duct on the left side. A trace was found in the right 
antrum eleven months after the injection, and drainage spaces still definitely 
extended above the maxillary sinus and down into the thoracic duct and sub- 
clavian vein. The distribution seems to outline lymphatic structures throughout 
the neck. A glance at charts of lymphatic structures helped to explain why in 
malignant conditions there are extensions upward from such regions as the parotid 
area. 

DISCUSSION 


Dr. J. PARSONS SCHAEFFER: This is the most interesting thing presented 
tonight, whether actual or accidental. Lymphatic drainage from the nose always 
causes discussion. Textbook figures show lymph nodes along the jugular and 
intercalary nodes; many more outlying nodes are found at dissection than are 
pictured. When lymphatic capillaries are examined they are found to be unlik 
blood capillaries. They start as small channels, balloon out to form lakes, narrow 
and again widen. Because of its weight iodized oil may have found its way out 
of the lymphatics into the tissue spaces. The upward trend is not to be wondere 
at, as this is merely following the trend of the lymphatic routes. The interesting 
feature is that no oil was carried into the thorax or lung. 

Dr. Puitte Stout: I made injections into 200 antrums in an allergic series 
and no iodized oil remained in the sinuses longer than two or two and a halt 
weeks unless it went outside the antrum. In that event it did not spread. Iodize 
oil should leave the ostium in three or four days; in seven or eight days at the 
longest. 

Dr. G. E. Pranter: I should have added that after this experience we 
reexamined other patients without duplicating this appearance. In this case the 
oil has lasted a year and may last another year before it will be absorbed. 
seemed to me that presentation of this case might lead to the finding of simila: 


Cases. 





Book Reviews 


Sepsis nach Angina. By Profi. Dr. Otto Voss, Frankfurt-on-Main. Price, 

6 marks. Pp. 60. Leipzig: F. C. W. Vogel, 1931. 

In this monograph of sixty pages with several illustrations the author under- 
takes to present in a methodical manner a critical discussion of the important 
subject of sepsis in connection with disease of the tonsils. In this presentation 
he discusses sepsis in general and sepsis after angina and whether there is an 
increase in the number of these cases or only a more frequent recognition of 
their occurrence. After a discussion of the pathology and the previous methods’ 
of treatment, conservative or operative, the author presents under his own observa- 
tions a report of twenty-five cases. This contribution contains a complete presenta- 
tion of the recognized facts regarding this serious clinical phenomenon. 


News and Notes 


AMERICAN BOARD OF OTOLARYNGOLOGY 


lhe American Board of Otolaryngology will hold an examination, Saturday, 
september 17, at the Royal Victoria Hospital, Montreal. Application blanks 
ay be had from the Secretary, Dr. W. P. Wherry, 1500 Medical Arts Building, 


’maha. 














Directory of Otolaryngologic Societies * 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OTOLOGY AND RHINOLOGY 
Chairman: Dr. Gabriel Tucker, Bronchoscopic Clinic, Hospital of the University 
of Pennsylvania, Philadelphia. 
Secretary: Dr. John J. Shea, 1018 Madison Ave., Memphis, Tenn. 
Place: New Orleans. Time: May 9-13, 1932. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND OrtTo-LARYNGOLOGY 
President: Dr. S. Hanford McKee, 1528 Crescent St., Montreal, Canada. 
President-Elect: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 

Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Montreal, Canada. Time: Sept. 19-23, 1932. 


AMERICAN BRONCHOSCOPIC SOCIETY 


President: Dr. Louis H. Clerf, 128 S. Tenth St., Philadelphia. 
Secretary: Dr. Richmond McKinney, 899 Madison Ave., Memphis, Tenn. 
Place: Atlantic City, N. J. Time: May 21, 1932. 
AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. George E. Shambaugh, 122 S. Michigan Ave., Chicago 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Place: Atlantic City, N. J. Time: May 19-21, 1932. 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL SOCIET 
President: Dr. Edmund Prince Fowler, 140 E. Fifty-Fourth St.. New York 


Secretary: Dr. R. L. Loughran, 33 E. Sixty-Third St., New York 
Place: Atlantic City, N. J. Time: May 23-25, 1932 
AMERICAN OTOLOGICAL SOCIETY 

President: Dr. L. W. Dean, Washington University, St. Louis 
Vice President: George L. Tobey, 270 Commonwealth Ave., Boston 
Secretary: Dr. Thomas J. Harris, 104 E. Fortieth St., New York 
Place: Atlantic City, N. J. Time: May 17-19, 1932 

New ZEALAND BRITISH MEDICAL ASSOCIATION, EAR, NOSE AND 

THROAT SECTION 
Chairman: Dr. James Hardie Neil, Auckland. 
Secretary: Dr. W. Gillies Borrie, Auckland. 
SECTIONAL 

EASTERN New YorkK Eye, Ear, NosE anp THROAT ASSOCIATION 
President: Dr. F. M. Sulzman, 1831 Fifth Ave., Troy. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June 

New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 
President: Dr. Henry A. Barnes, 520 Commonwealth Ave., Boston. 
Secretary-Treasurer: Dr. Lyman G. Richards, 319 Longwood Ave., Boston 
PacitFic Coast OTo-OPHTHALMOLOGICAL SOCIETY 

President: Dr. W. F. Hoffman, 317 Summit Ave., Seattle. 
Secretary-Treasurer: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles 
Place: Seattle: Time: June 30-July 2, 1932. 


Pucet SounpD ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. John H. Harter, 1215 Fourth Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


* Secretaries of societies are requested to furnish the information necessar) 
to make this list complete and to keep it up to date. 





DIRECTORY 


Stoux VALLEY EyE AND EarR ACADEMY 

President: Dr. John B. Gregg, 101 S. Main Ave., Sioux Falls, S. D. 
Secretary-Treasurer: Dr. Frederick H. Roost, 420 Trimble Bldg., Sioux City, 

Towa. 
Place: Sioux City, Iowa. Time: November, 1932. 

SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, Nost 

AND THROAT 

Chairman: Dr. Wiley R. Buffington, 211 Camp St., New Orleans. 
Secretary: Dr. W. D. Gill, 323 Medical Arts Bldg., San Antonio, Texas 
Place: Birmingham, Ala. Time: November, 1932. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. W. E. McGarvey, 802 Jackson City Bank Bldg., Jackson 
Secretary: Don C. Lyon, 1405 Union and Peoples National Bank Bldg., Jackson 


Time: Third Thursday of alternate months. 


STATE 
CoLorRADO OtTo-LARYNGOLOGICAL SOCIETY 


President: Dr. F. J. Peirce, 511 N. Main St., Pueblo. 
Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver 
Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of 
month from October to May. 
CONNECTICUT STATE MEDICAL SOcIETY, SECTION ON EYE, 
NoOsE AND THROAT 
resident: Dr. M. H. Merriman, 115 Prospect St., Waterbury; 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford 
Eye, Ear, Nos—E anp THROAT CLUB OF GEORGIA 


President: Dr. William L. McDougall, 50 Whitehall St., S. W., Atlanta 
Secretary-Treasurer: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OrTO-LARYNGO! 
President: Dr. J. R. Gillum, 221 S. Sixth St., Terre Haute 
Secretary: Dr. J. Kent Leasure, 611 Hume-Mansur Bldg., Indianapolis 
IowA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLO‘ 
President: Dr. Royal French, 28 S. First Ave., Marshalltown. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 East Iowa Ave., lowa Cit) 
MiIcHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Wilfred Haughey, 303 Post Bldg., Battle Creek 
Secretary: Dr. H. O. Westervelt, 239 Pipestone St., Benton Harbor 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Douglas Wood, 74 S. Ninth St., Minneapolis. 
Secretary-Treasurer: Dr. W. E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month, October to May. 


MontTANA ACADEMY OF OTO-OPHTHALMOL( 
President: Dr. W. J. Marshall, 212 N. Higgins Ave., Missoula 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 
Time: Semi-annually. 

New York STATE Mepicat Society, Eye, Ear, Nose AND 
THROAT SECTION 

Chairman: Dr. R. T. Atkins, 4 W. 53d St., New York. 
Secretary: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 
Place: Buffalo. Time: May 23-24, 1932. 
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New Jersey State MepicaL Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. H. L. Harley, 101 S. Indiana Ave., Atlantic City. 
Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 
Place: Atlantic City. Time: June 15-17, 1932. 


NortH Dakota ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. F. L. Wicks, Valley City. 
Secretary-Treasurer: Dr. W. L. Diven, National Bank Bldg., Bismarck. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. M. Hendershott, 193 Eleventh St., Portland. 
Secretary: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHOpDE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Frank W. Dimmitt, 195 Thayer St., Providence. 
Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA MeEpICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. W. B. McWhorter, 106 E. Earle St., Anderson. 
Secretary-Treasurer: Dr. G. M. Truluck, Orangeburg. 
Time: April and December. 


TEXAS OPHTHALMOLOGICAL AND OtTo-LARYNGOLOGICAL SOCIETY 


President: Dr. W. D. Jones, 3116 Live Oak St., Dallas. 
Secretary: Dr. A. F. Clark, 1034 Nix Bldg., San Antonio. 
Place: Fort Worth. Time: December, 1932. 


UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange PI., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Erza Thompson Bldg., Salt Lake City. 


VIRGINIA SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. C. P. Jones, 3117 West Ave., Newport News. 
Secretary-Treasurer: Dr. Henry Grant Preston, Harrisonburg 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eve, Ear, Nose 
AND THROAT SECTION 


President: Dr. G. A. Smith, Montgomery. 
Secretary: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 


LOCAL 
ACADEMY OF MEDICINE OF NORTHERN NEW JERSEY, SECTION ON 
Eye, Ear, NosE AND THROAT 
Chairman: Dr. Charles W. Buvinger, 50 Washington St., East Orange. 


Secretary: Dr. Earl LeRoy Wood, 192 Roseville Ave., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ATLANTA Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. L. C. Rouglin, 127 Peachtree St., N. E., Atlanta, Ga. 
Secretary: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thursday 
of each month. 
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MEpiIcAL Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 
President: Dr. James J. Chisolm, Medical Arts Bidg., Baltimore. 


Secretary: Dr. Louis Diener, 2449 Eutaw PI., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


BALTIMORE CITY 












SOCIETY 


President: Dr. John F. Healey, 925 Delaware Ave., Buffalo. 

Secretary-Treasurer: Dr. Herrmann E. Bozer, 468 Delaware Ave., Buffalo. 

Place: Buffalo Club. Time: Second Tuesday of each month from September to 
May, inclusive. 


BuFFALO OtTo-LARYNGOLOGICAL 


= a ty 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. Howard C. Ballenger, 25 E. Washington St., Chicago. 

Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 
Place: Medical and Dental Arts Bldg., 185 N. Wabash Ave. Time: 6 p. m.,, 
first Monday of each month from October to May. 












OrTo-LARYNGOLOGICAL SOCIETY 


President: Dr. M. F. McCarthy, Union Central Bldg., Cincinnati. 

President-Elect: Dr. Henry M. Goodyear, 19 Garfield Pl., Cincinnati. 

Secretary-Treasurer: Dr. Samuel Seltz, Provident Bank Bldg., Cincinnati. 

Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 
October to May. 


CINCINNATI 




















CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. M. W. Jacoby, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 1065 Rose Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 
President: Dr. Edward D. King, 707 Race St., Cincinnati. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOG) 
Chairman: Dr. Ralph Butler, 2007 Chestnut St., Philadelphia. 

Clerk: Dr. Karl M. Houser, 1826 Pine St., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each | 
month from October to June. 








COLUMBUS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
Chairman: Dr. Ivor G. Clark, 188 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Francis W. Thomas, 327 E. State St., Columbus, Ohio. 
ime: First Monday of each month. 



















DaLLtas ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY) 


President: Dr. L. M. Sellers, 1717 ‘Pacific Ave., Dallas, Texas. 

Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 





Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. C. F. Howland, 604 Locust St., Des Moines, Iowa. 
Secretary-Treasurer: Grace Doane, 614 Bankers Trust Bldg., Des Moines, Iowa. 
ime: Third Monday of each month, September to May, inclusive. 








Detroit OTo-LARYNGOLOGICAL SOCIETY 


President: Dr. Raymond Goux, 1551 Woodward Ave., Detroit. 
~ecretary-Treasurer: Dr. R. Lee Laird, 513 David Whitney Bldg., Detroit 
Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 
October to May. 
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Fort Worth Eye, Ear, NOSE AND THROAT SOCIETY 
President: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth, Texas. 
Secretary: Dr. Van D. Rathgeber, 1011 Medical Arts Bldg., Fort Worth, Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 

July and August. 

GRAND Rapips Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. Carl F. Snapp, Medical Arts Bldg., Grand Rapids, Mich. 
Secretary-Treasurer: Dr. Walter W. Oliver, 26 Sheldon Ave., Grand Rapids 

Mich. 
Place: Various local hospitals. Time: 6:30 p. m., third Thursday ‘of alternating 
months, September to May. 


Houston ACADEMY OF MEDICINE, Eyre, Ear, NOSE AND THROAT SECTION 


President: Dr. L. W. Raney, 609 Fannin St., Houston, Texas. 

Secretary: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time 
8 p. m., first Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. B. J. Larkin, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of eac! 
month from October to May. 


Kansas City SoOcIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY’ 


President: Dr. W. E. Keith, 1103 Grand Ave., Kansas City, Mo. 

Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November 
January and March meetings are devoted to clinical work. 


Lonc Beacu Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. R. R. Montgomery, 102 Pine Ave., Long Beach, Calif. 
Secretary-Treasurer: Dr. Russell T. Uhls, 823 Security Bldg., Long Beach, 

Calif. 
Place: Pacific Coast Club. Time: Last Wednesday of each month from Septem- 
ber to June. 


Los ANGELES County MepIcaL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles. 

Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles 

Place: Mary Louise Cafe. Time: 6:30 p. m., fourth Monday of each month, } 
to November, inclusive. 


MEDICAL SOCIETY OF THE CouNTY OF KINGS, SECTION ON 
OTOLARYNGOLOGY 
Chairman: Dr. Edward Leo Berger, 903 Park PIl., Brooklyn. 
Secretary-Treasurer: Dr. Oscar Rodin, 893 Eastern Parkway, Brooklyn. 
Place: Library Bldg., County Society, 1313 Bedford St., Brooklyn. 
Time: 9 p. m., second Wednesday of January, March, May and November. 


MEDICAL SOCIETY OF THE DISTRICT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Dr. James A. Flynn, 1511 Rhode Island Ave., Washington. 


Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m.,, third Friday of each month. 
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MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time 
8 p. m., second Tuesday of each month. 


THE MILWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. T. F. McCormick, 324 E. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY) 


Chairman: Dr. Hilliard Wood, 700 Church St., Nashville. 

Secretary-Treasurer: Dr. H. C. Smith, Medical Bldg., Nashville. 

Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month, 
October to June. 


NEW ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles A. Bahn, 150 Baronne St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans 

Place: Eye, Ear, Nose and Throat Hospital. Time: January to June a: 
October to January—third Thursday of each month. 


New YorK ACADEMY OF MEDICINE, SECTION OF LARYNGOLOG\ 
AND RHINOLOGY 


Chairman: Dr. Charles Imperatori, 17 E. 38th St., New York 

Secretary: Dr. Marvin F. Jones, 121 E. 60th St., New York. 

Place: 103d St., and 5th Ave. Time: 8:30 p. m., fourth Wednesday 
month from October to May. 


New YorK ACADEMY OF MEDICINE, SECTION OF OTOLOG) 


Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 

Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 

Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


OMAHA AND CounciL BLuFFs OPHTHALMOLOGICA! 
OTOLARYNGOLOGICAL SOCIETY 


President: Dr. W. P. Haney, 107 S. 17th St., Omaha. 

Vice President: Dr. L. G. Howard, 532, Ist Ave., Council Bluffs, lowa 

Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha 

Place: University Club, 1914 Harney St., Omaha. Time: Dinner, 6 p.m. Pr 
gram, 7 p. m., third Wednesday of each month from October to May. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President: Dr. Arthur J. Wagers, 1429 Spruce St., Philadelphia. 

Secretary: Dr. Herman B. Cohen, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 


PITTSBURGH OTOLOGICAL SOCIETY 


Chairman: Dr. James Homer McCready, 121 University Pl., Pittsburgh 
Secretary-Treasurer: Dr. Roy C. Cooper, 510 S. Aiken Ave., Pittsburgh 








ARCHIVES OF OTOLARYNGOLOGY 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 
Secretary: Dr. R. W. Vaughan, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 

October to May. 


ROCHESTER Eyre, Ear, NOsE AND THROAT SOCIETY 
Chairman: Dr. E. S. Amsler, 53 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer: Dr. E. W. O’Brien, 5 N. Goodman St., Rochester, N. Y. 


Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louts Ear, NosE AND THROAT CLUB 


Acting President: Senior member of the executive committee: Dr. Arthur W. 
Proetz, 3720 Washington Blvd., St. Louis. 

Secretary: Dr. B. J. McMahon, 813 Missouri Bldg., St. Louis. 

Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Scott Applewhite, 706 Medical Arts Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. E. D. Dumas, 425 Medical Arts Bldg., San Antonio, 

Texas. 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


SAN Francisco County MeEpicat Society, SECTION ON Eye, Ear, 
NOSE AND THROAT 


Chairman: Dr. Robert Carson Martin, 384 Post St., San Francisco. 


Secretary: Dr. George N. Hosford, 490 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. Time: Third 
Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NOSE AND THROAT SOCIETY 
President: Dr. J. L. Scales, Medical Arts Bldg., Shreveport, La. 
Secretary-Treasurer: Dr. W. L. Atkins, 505 Medical Arts Bldg., Shreveport, La. 
Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. David Hartin, Old National Bank Bldg., Spokane, Wash. 

Secretary: Dr. W. W. Henderson, Paulsen Medical and Dental Bldg., Spokane, 
Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


SyRacusE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. M. G. Brown, 713 Genesee St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. A. Harry Rubenstein, Medical Arts Bldg., Syracuse, 
| oe 2 
Place: University Club. Time: Second Friday of each month except June, July 
and August. 


TutsaA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Roy W. Dunlap, 108 W. 6th St., Tulsa, Okla. 
Secretary-Treasurer: Dr. Marvin D. Henley, 108 W. 6th St., Tulsa, Okla. 
Place: Medical Arts Bldg. Time: Monthly. 
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